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EDITOR'S PREFACE. 



Although Hewson^s merit, as a physiologist, is generally 
admitted, his writings have been unjustly neglected, and are 
now so scarce that a complete copy of them is not to be found 
in the stock of any London bookseller, nor even in some of 
our best libraries, as that of the British Museum. 

Hence a new edition of Mr. Hewson's Works will be both 
an acceptable present to physiological literature and a just 
tribute of respect to his memory. 

His Plates, which have all been carefully engraved on this 
occasion, will always be interesting. It is true that some of 
them might now be displaced: by others containing more exact 
information in the same space; but then historical truth would 
•suffer, and the conscientious inquirer would still be compelled 
to consult the old copies. 

In the Introduction, an accoimt is given of Hewson's life 
and writings, with a careful survey of the facts ascertained 
and opinions held concerning the blood by his predecessors 
and contemporaries, followed by an estimate of the value of 
his Inquiries. This course appeared necessary in justice to 
the old physiologists, and well calculated to afford an interest- 
ing and instructive view of the progress of research in a most 
important subject, about the history of which so much error 
prevails. 

An attempt has been made to place the matters to which 
the Notes relate on a level with the present state of know- 
ledge ; while in them also the historical method has generally 
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been kept in view^ because it is useful and pleasing^ in a 
work of this nature^ to mark the footsteps of science and the 
names of its cultivators. 

For most generous and valuable aid in the course of his 
labours^ the Editor has now the grateful duty of returning his 
best thanks to his friend Dr. Davy, whose elaborate Researches 
have so much advanced our knowledge of the blood. 

The Editor's Notes are placed beneath lines and referred 
to the Text by numbers within parentheses. 
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INTRODUCTION. 



For the little that is known of the private life of William 
Hewson, we are indebted to the affectionate care of his widow, 
who left a manuscript memoir of him, which was sent by her 
son, Dr. Thomas Tickell Hewson, with a letter from Phila- 
delphia, dated October 28, 1804, to Dr. Lettsom, and afterwards 
published in the life of this amiable physician by Mr. Pettigrew.^ 
There is also a short account of Mr. Hewson by Dr. Lettsom,* 
compiled from Mrs. Hewson's papers. The following letter 
was written by her to Dr. Samuel Poart Simmons, who pub- 
lished it in his Life of Dr. Hunter.' The letter was also partly 
inserted in Dr. Hahn's Preface to the Latin edition of Hewson's 
Works, by Dr. J. van de Wynpresse.* 

Sir, — I should think myself boimd to grant any request 
introduced with Mr. Watson^s name ; but that which you make 
in the letter I received yesterday needed no such introduction. 
A tribute paid to the memory of Mr. Hewson is highly grati- 
fying to me, and I can have no employment that will give me 
more satisfaction than that of assisting in any degree to the 
spreading of his fame. 

You sajr you are not unacquainted with the general history 
of Mr. Hewson^s life, and you speak of him in terms which 
show that you are not unacquainted with his character. Had 
you been among the number of his friends, you would bear 

' Memoirs of the Life and Writings of the late John Coakley Lettsom, M.D., 
3 Tols. 8vO| London, 1817. 

* Transactions of the Medical Society of London, vol. i, art. 2, 8to, Lond. 1810. 

* An Account of the Life and Writings of the late William Hunter, M.D., p. 39, 
8to, London, 1783. 

* GuiL Hewsoni Opera Omnia, 8to, Lndg. Batav. 1795. 
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testimony to his private virtues, which rendered him no less 
dear to his family and associates, than his talents made him 
respectable in the world. 

Mr. Hewson was bom at Hexham, in Northumberland, on the 
14th Nov. O.S., 1739. He received the rudiments of his 
education at the grammar-school in that town under the Rev. 
Mr. Brown. His father was a surgeon and apothecary in the 
place, and much respected in that neighbourhood. With him 
Mr. Hewson acquired his first medical knowledge. Being ambi- 
tious to increase that knowledge, he placed himself first under 
an eminent surgeon in Newcastle, Mr. Lambert, and afterwards 
resided some time at London, Edinburgh, and Paris. His 
subsequent acquirements are sufficient to prove that he visited 
those places with a true love of science and desire of attaining 
eminence in his profession. 

I became acquainted with him in the year 1768. He was 
at that time in partnership with Dr. Hunter. Some similarity 
in our dispositions created a mutual esteem, and the equality 
of our situations made our union desirable in point of prudence. 
I had five months the start of him in age, no pretensions to 
beauty, nor any splendid fortime ; yet I believe he was satisfied 
with the choice he made. We were married July 10, 1770. 
I brought him two sons. The elder was just three years old 
when Mr. Hewson died, which was on the 1st of May, 1774, 
and I was delivered of a daughter on the 9th of August follow- 
ing. His last moments of recollection were embittered by the 
idea of leaving me with three children scantily provided for. 
The trial of my fortitude was different ; the loss of affluence I 
did not feel for myself, and I thought I could bring up my 
children not to want it. However, by the death of an aimt, 
who left me her fortune, I became reinstated in easy circum- 
stances, and am enabled to give a liberal education to my 
children, who I hope will prove worthy of the stock from which 
they grew, and do honour to the name of Hewson. 

Mr. Hewson^s mother is still living at Hexham, and has one 
daughter, the youngest and only remaining child of eleven. 

His father died in 1767; and having had so large a family, it 
will be readily supposed he could not give much to his son, so 
that Mr. Hewson's advancement in life was owing to his own 
industry. 
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A better son and husband^ or a fonder father than Mr. 
Hewson never existed. He was honoured with the friendship 
of many respectable persons now living, and the late Sir John 
Pringle showed him singular marks of regard. 

Mr. Hewson^s manners were gentle and engaging; his 
ambition was free from ostentation, his prudence was without 
meanness, and he was more covetous of fame than of fortuue. 

You will, I trust, readily forgive me, if I have been more 
prolix than you desired. It would be no easy matter to relate 
bare facts without some comment on such a subject. 

I am. Sir, your most obedient humble servant, 

Mary Hewson. 

Kensington, Aug. 30, 1782. 

Mr. Hewson^s mother, whose maiden name was Heron, was 
a native of Hexham, and allied to several respectable families 
in that town. She had eleven children, of whom he and three 
daughters only remained in 1767, when his father died. 

In the autumn of 1759 Mr. Hewson came to London, 
lodged with Mr. John Hunter, and attended Dr. William 
Hunter^s Anatomical Lectures at a house in Covent Garden. 
Hewson's diligence and skill soon recommended him to the 
favorable notice of the brothers ; and when Mr. Hunter went 
abroad with the army, early in 1761, he left to Mr. Hewson the 
charge of instructing the other pupils in the dissecting-room, by 
which means, as Mrs. Hewson remarks, he gained money at an 
age when most students in surgery are only spending it. 

He entered himself a pupil at Guy^s and St. Thomas's 
Hospitals ; and attended Dr. Colin Mackenzie on midwifery, 
and Dr. Hugh Smith on physic. In gratitude to the liberal 
confidence of his father, Hewson was justly careful of his 
money, and this prudence continued through life, though not 
80 as to check the growth of generosity; for no man ever 
exercised his profession with less avidity of gain ; he disdained 
every species of meanness, and possessed a judicious liberality 
which elevated his character. His father had the happiness 
of living to reap the fruit of this care. 

Mr. Hewson took with him recommendatory letters from 
Dr. Hunter and Sir John Pringle to the professors at Edinburgh, 
and studied there until the winter of 1762, when he returned 
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to London^ entered into partnership with Dr. Hunter^ gave 
some of the lectures^ and had a share of the profits. Their 
anatomical school was in Litchfield street^ where Mr. Hewson 
lived, and took some of the pupils to board with him. 

In the summer of 1765 Mr. Hewson went to France, and 
returning through Flanders and Holland, arrived in London 
in time for the anatomical lectures. 

He went to the sea-coast of Sussex in the summer of 1768 
to make experiments upon fish. His papers on the lymphatic 
system of oviparous vertebrate animals were laid before the 
Royal Society during the following winter, when he was made 
a Fellow of that body. The date of his election was March 8, 
1770.^ To his recommendatory certificate, read December 7, 
1769, and preserved in the archives of the Royal Society, eleven 
signatures were affixed, among which may be noticed, John 
Pringle, William Hunter, B. Franklin, M. Maty, J. Turton, 
and James Ferguson. 

In 1769 Dr. Hunter finished his building in Windmill 
street, where Hewson had a small apartment allotted to him. 
They continued the lectures in partnership, dividing the profits 
equally, Hewson giving more of the lectures than he had 
formerly done. Though he did not seek much practice in 
surgery and midwifery, his manners were so engaging and he 
showed so much skill, that the profits of these branches of his 
business were not inconsiderable. 

The Windmill-street School no longer exists ; but it will be 
preserved from oblivion by the names of the eminent men who 
lectured there. Among these the future historian of anatomy 
and physiology in England will have to commemorate William 
Hunter, Hewson, Cruikshank, Sheldon, Baillie, Brodie, Charles 
Bell. 

Hewson, soon after his marriage in 1770, took a house near 
Dr. Hunter, and they continued the lectures together during 
the winter of 1771. The partnership was soon afterwards dis- 
solved ; and Mr. Hewson began to lecture on his own account, 
September 30, 1 772, in Craven street, where he had built a theatre 
adjoining a house which he intended for the future residence 
of his family. Before he began this course of anatomy, he 

' Journal Book of the Rojal Society, foL MS. vol ixm, p. 321. 
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gave a lecture^ to which he invited many men of science^ on 
the uses of the spleen and thymus. He commenced his lectures 
with great applause^ and before the end of the course succeeded 
so well^ that he had more than half the number of pupils that 
he and Dr. Hunter had when in partnership. Mr. Hewson^s 
second course of lectures^ as well as those which he delivered 
during the winter of the following year, were quite as suc- 
cessful. 

From the manner in which Dr. Hunter^ and Mr. Hewson* 
wrote of each other, it is pleasing to suppose that they did not 
finally retain any acrimonious feeling from the disagreement 
which had led to their separation. This subject may be dis- 
missed with the following letter by Dr. Franklin, for which I 
am indebted to the kindness of Mr. Hunter Baillie, who gave 
me the copy from the original in his rich collection of autograph 
letters, many of which, as is probably the case with the present 
one, have not been published. 

To Dr. William Hunter. 

Craven Street, Oct. 30, 1772. 

Sir, — I should sooner have answered your questions, but, 
that in the confusion of my papers, occasioned by removing to 
another house, I could not readily find the memorandums I 
had made during the unpleasant time in which as a common 
friend I was obliged to hear your and Mr. Hewson's mutual 
complaints. I have now found one of those memorandums, 
dated Aug. 23, 1771, the same which I afterwards read to you, 
containing your idea as then expressed of the terms on which 
you were J;o proceed together. The following is an extract 
from it : " Dr. Hunter expects Mr. Hewson should go on with 
his business as usual, during the remainder of the term they 
are to continue together ; and during that time should make 
preparations at Dr. Hunter's expense, such as the Dr. should 
direct to be made, and others, so that those directed are not 
neglected or omitted ; that as the preparations are to be the 
Doctor's sole property, and at his absolute disposal, so that 

* Introductory Lectures to his last Course of Anatomy, p. 60, 4to, Lond. 1784. 

* On the Lymphatic System, p. 166 of this Tolume. 
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if he afterwards should give any of them to any person (which 
he could not be understood to promise) such gift is to be 
considered as the sole eflfect of his good-will/' Some time last 
summer^ after your partings you wrote me a note, which I 
cannot at present find, but I think the purport of it was that 
you had some preparations which you could spare, and were 
disposed to give me, desiring I would call and look at them ; I 
did so and accepted them ; I apprehended it to be your suppo- 
sition in giving them to me, that as I had no use for them, I 
should probably give them to Mr. Hewson, which I immediately 
did. Having said this, I must add, in justice likewise to Mr. 
Hewson, that his conception of the original agreement between 
you was that he had a right to make such preparations for 
himself, your business and the common interest of the partner- 
ship not being neglected. Here you had differed in opinion ; 
but came to a kind of compromise expressed in a paper that I 
handed between you, a copy of which I have obtained from 
Mr. Hewson to send you. 

I am. Sir, your most obedient and most himible servant, 

B. Franklin. 

Early in 1774 Hewson had every reason to be gratified with 
his position. '^ In viewing the situation of our associate at 
this period," says Dr. Lettsom, '^ the most gratifying prospects 
presented themselves, where genius and industry were rewarded 
with success, and domestic amities with felicity. The theatre 
in which he delivered his lectures and expounded his doctrines 
was crowded with men of science, as well as with pupils, to 
listen to a youth grown sage by experimental researches." 
In short, Hewson was now surrounded by the blessings of life. 
He had a kind and just wife who had borne him two lovely 
sons; his favorite sister lived with him; his success in teaching 
was no longer doubtful ; and his practice in surgery and mid- 
wifery had so much increased as to give him the fairest prospect 
of providing well for his family. 

But this happiness was soon to end. He was seized with a 
fever occasioned by a wound received in dissection, which proved 
fatal on May-day,* 1774, after a short illness, in the thirty-fifth 
year of his age. 

In the second volume of the 'Medical and Philosophical 
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Commentaries' the following notice was inserted : '' On Sunday^ 
May Ist, died at London^ Mr. William Hewson^ Fellow of the 
Royal Society, and Teacher of Anatomy. From those inge- 
nious publications with which he has already favored the public, 
his untimely death will be regretted by every sincere lover of 
science/' Dr. Franklin^ wrote from Craven street on the 6th 
of the same month, '^Our family here is in great distress. 
Poor Mrs. Hewson has lost her husband, and Mrs. Stevenson 

her son-in-law He was an excellent young man, 

ingenious, industrious, useful, and beloved by all that knew him. 
He was just established in a profitable, growing business, with 
the best prospects of bringing up his young family advan- 
tageously. They were a happy couple. All their schemes of 
life are now overthrown.'' 

He was buried at St. Martin's-in-the-Fields, as appears from 
the foDowing notice in the Register, kept in the church, of 
burials in that parish: ''May 6, 1774, William Hewson, a 
man." I know not that any monmnent was afterwards erected 
to his memory, nor indeed that he ever had an epitaph. I 
could not find his grave. 

Mrs. Hewson describes him as slender in form, above the 
middle stature ; with a good air and a pleasing countenance, 
expressive of the gentleness and sagacity of his mind. Her 
face was thought to resemble his. 

I have not been able to learn that there is any painting of 
him. There is an indistinct representation of his bust in the 
background of the pleasing picture by S. Medley, in the library 
at Bolt court, of the early members of the Medical Society of 
London, established in 1773, the year before Hewson's death. 
But his countenance is so little known, that the engraving of 
him given in this volume will be an acceptable addition to the 
portraits of British physiologists. It is from a mezzotinto in 
the possession of Mr. John Quekett, probably the same as that 
spoken of by Dr. Franklin, as follows, in a letter which he 
wrote to Mrs. Hewson from Passy, in June, 1782 : — " I forget 
whether I ever acknowledged the receipt of the prints of Mr. 
Hewson. I have one of them framed in my study. I think 
it very like." 

■ PnnkUn's Works, edited by Jared Spirks, toL viu, p. 121, Sto, Boston, 1S40. 
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Of a woman so exemplary as Mary SteyeijLson^ so weU worthy 
to be the wife of Hewson, it is right to preserve some memorial. 
This^ indeed^ is to be found in the affecting and exceUent tribute 
which she has left to his memory. But we have still better 
testimony of her merits. Her second son. Dr. Thomas Tickell 
Hewson, in his letter to Dr. Lettsom, dated October 28, 1804, 
has described the gratitude of her children for her tenderness as 
a mother. She had been upon terms of the warmest friendship 
with Dr. Franklin since she was eighteen years of age. That 
eminent philosopher resided with her mother, Mrs. Margaret 
Stevenson, at No. 7, Craven street, Strand> during the fifteen 
years of his abode in London. Miss Stevenson lived mostly 
in the country with her aunt, Mrs. Tickell. When Miss 
Stevenson thought of marrying Hewson she consulted Franklin, 
and how highly he esteemed her may be seen by the letter, 
dated May 31, 1770, which he wrote to her on that occasion. 
She was also acquainted with Dr. Hawkesworth, whose grave 
I have seen in the churchyard at Bromley. Writing to her 
fipom Craven street, June 7, 1762, Franklin says, '' I am glad 
to hear that you are about to enjoy the happiness of seeing and 
being with your friends at Bromley. My best respects to the 
good Doctor and Mrs. Hawkesworth ;" and again, January 9, 
1765, "Your good mamma and myself are both of opinion that 
the Christmas gambols at Bromley last a great deal too long.'' 
On the 27th of January, 1783, he writes to her from Passy: " In 
looking forward, twenty-five years seem a long period, but in 
looking back, how short ! Could you imagine, that it is now full 
a quarter of a century since we were first acquainted ? It was 
in 1757. During the greatest part of the time I lived in the 
house with my dear deceased friend, your mother; of course 
you and I conversed with each other much and often. It is to 
all our honours, that in all that time we never had among us the 
smallest misunderstanding. Our friendship has been all clear 
sunshine, without the least cloud in its hemisphere. Let me 
conclude by saying to you, what I have had too frequent occa- 
sions to say to my other remaining old friends. The fewer we 
become, the more let us love one another.'' 

She passed the winter of 1783 to 1784 with him at Passy, 
where her intelligence and amiableness were particularly noticed. 
Franklin had not only taken great care in the directing of her 
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studies^ but he addressed some of his best letters on philoso- 
phical subjects to her. After she had lost her mother^ in 1783^ 
he frequently expressed a wish that she would become his neigh- 
bour in America. Accordingly, in 1786, she went with her 
children to Philadelphia, where she lived until 1792, and then 
removed to Bristol, in Pennsylvania, where her eldest son, 
William, had established himself, and where she closed a well- 
spent life on the 14th of October, 1795. Her second son, 
Thomas Tickell Hewson, who was an eminent physician, and 
her daughter, Mrs. Caldwell, were both living at Philadelphia 
in 1837. Her son William died at Vera Cruz in 1802.^ 

In the hope that some further information might be obtained 
from America concerning Mr. Hewson or his descendants, the 
printing of this sheet has been long delayed ; but my inquiries 
have only elicited that his son. Dr. Hewson, is at present the 
respected President of the College of Physicians at Philadelphia. 

We are now to consider Mr. Hewson's writings. In 1767 
his paper on the Operation of perforating the Pleura in cases of 
Air in that Sac, was communicated by Dr. Hunter and pub- 
lished in the third volume of the ' Medical Observations and 
Inquiries.^ 

The second Dr. Monro had before, in his lectures, proposed 
the same operation, of which, when Hewson was informed, he 
made a suitable acknowledgment to Dr. Monro, and published 
it in the Appendix to the first and second editions of the 
' Inquiry into the Properties of the Blood.' 

Hewson's three papers on the Lymphatic System in Birds, 
Amphibia, and Fishes, appeared in the 'Philosophical Trans- 
actions' for 1768 and 1769, and form the substance of the fourth, 
fifth, and sixth chapters of the Second Part of his 'Experimental 
Inquiries,' published but a short time before his death in 1774, 
and dedicated to Dr. Franklin, who had shown Hewson great 
regard since his marriage to Miss Stevenson. The first paper 
was read before the Royal Society on the 8th of December, 1768; 
and the discovcty of the vessels which correspond in the lower 
vertebrate animals to the lacteals of mammalia was claimed by 

* Franklin's Letters and Miscellaneotts Papers, niith Notes, by Jared Sparks, 12mo, 
London, 1833 ; and the Works of Beigamin Franklin, with Notes and Life of the 
Author, by Jared Sparks, 10 vols. Svo, Boaton, 1840. 
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Dr. MonrOj in a letter read before the same Society on the 
19th of January, 1769, and in a separate publication.^ A bitter 
controversy followed. Hewson^s answer to Dr. Monro was 
given in the Appendix to the first and following editions of his 
' Inquiry into the Properties of the Blood,^ and Dr. Monro's 
rejoinder in the seventh chapter of his large work on the 
' Structure and Physiology of Fishes,' eleven years after Hewson's 
death. 

After the supposed discovery by Dr. Hunter or Dr. Monro, 
that absorption in the animal body is exclusively performed by 
the lymphatic vessels, the question of the existence of these 
vessels in birds, reptiles, and fishes appeared of the highest im- 
portance ; and the supporters of this doctrine of absorption felt 
the necessity of showing that these animals possess a lymphatic 
and lacteal system, which was at that time disbelieved by many 
anatomists; and even by Dr. Monro, as late as 1758.' 

But the question has now lost much of its interest, because 
the lymphatic vessels are no longer held to be the exclusive 
agents of absorption ;^ and the main point contended for by 
Dr. Monro and Mr. Hewson, to wit, the honour of the first 
discovery of the lacteal vessels in oviparous vertebrate animals, 
does not strictly belong to either of the disputants ; for the 
lacteals of a fish were observed above a century before by 
Thomas Bartholin,* though his description was alloyed with 
the old error, that they terminate in the liver. It was well 
remarked by Mr. Abemethy,^ that all our knowledge of the 
absorbing vessels has been obtained by fragments, and that our 
future acquisitions must be made in the same manner. 

But whatever may be thought now of the question of dis- 
covery, it must be allowed that the lymphatic system of the 

* ' A state of Facts oonceming the first Proposal of performing the Paracentesis 
of the Thorax, on account of Air effused from the Lungs into the Canities of the 
Pleurae ; and oonceming the Discovery of the Lymphatic ValTular Absorbent System 
of Vessels in Oviparous Animals, in Answer to Mr. Hewson ; by Alexander Monro, 
Physidui and Professor of Physic and of Anatomy in the University of Edinburgh/ 
8vo, Edinb. 1770. 

' Observations, Anatomical and Physiological, p. 57, 8vo, Edinb. 1758. 
' See Note lxxxii, page 179. 

* De Lacteis Thoradcis in Homine Brutisque nuperrimd Observatis, HistoriaAna- 
tomica, p. 70, 12mo, Lond. 1652. 

* Philosophical Tnmsactiona, 1796, p. 33. 
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lower vertebrate animals was more completely exUbited by 
Hewson than by any of his predecessors or cotemporaries. 

When Dr. Monroes letter, printed at page 96 of this edition, 
was read before the Boyal Society, there was also read a letter 
from Mr. Hewson ; whereupon it was remarked by the president, 
Mr. West, " that he supposed the Society would think them- 
selves obliged for these, as they do for all ingenious communi- 
cations ; at the same time that they would undoubtedly adhere 
to the constant rule of the Society, not to interfere by giving 
judgment in any matter of dispute which should be brought 
before them, and may i^erwards become questionable in the 
learned world.'^i 

On the 16th of November, 1769, ten months after Dr.Monro's 
claim had been read, the reading of Mr. Hewson's two papers 
on the lymphatic system of amphibia and fishes was completed, 
and the following notice was entered in the Journal Book of 
the Society:^ ''Mr. Hewson^s descriptions were greatly illus- 
trated by the exhibition of a series of preparations taken froia 
turtles and divers fishes, wherein these vessels were injected 
and shown to the naked eye in their rise, progress, communi- 
cations, and insertions, to the great satisfaction of the Society. 
Thanks were returned to Dr. Hunter and Mr. Hewson for these 
very ingenious communications.'^ They were communicated to 
the Society by Dr. Hunter. 

On the 22d of November, 1770, there was a coimcil of the 
Society, composed of no less than fifteen members, including the 
president, when Sir Godfrey Copley's gold medal was awarded 
by ballot to Hewson, '' for his papers on the lymphatic system 
in birds, amphibious animals and fishes.''^ Among the names 
of members present at that council, I find the Honourable 
Daines Barrington, the Honourable Henry Cavendish, Mr. 
Maskelyne, Dr. Maty, and Dr. Watson.* The medal was 
delivered to Mr. Hewson at the anniversary meeting of the 
Society on the 30th of the same month, when his researches 
were warmly praised by the president, from whose address on 
the occasion the following extracts are taken. 

'' The discoveries which Mr. Hewson has made are in a very 

* Jounud Book of the Royal Society, foL MS. toL zxvii, pp. 161-3. 

* Vol. xxyii, pp. 24 M4. ' Ibid. p. 397. 

* Minutes of the Council of the Royal Society, ibl. MS. toI. vi, pp. 84-5. 
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high degree interesting^ not only on account of his investigation 
of parts of the animal system before scarce known^ not only on 
account of the clear idea which his accurate descriptions and 
elegant preparations have enabled us to form of the parts dis- 
coveredj but also that he has thereby been enabled to confirm 
that hypothesis which had been^ with great show of reason^ en- 
tertainedj that the lymphatics are the only absorbent vessels. 

'' He has not only discovered the existence of this system in 
the classes of birds and fish^ but he has been enabled to follow 
the course of them (the lymphatics) to an astonishing minute- 
ness^ and proved their beautiful disposition on the intestines to 
ocular demonstration.^'^ 

It was also stated by the president^ that he and the council^ 
in adjudging the medal to Mr. Hewson^ had considered chiefly 
what person had^ within the year 1769^ '' contributed most to 
the advancement of science and useful knowledge.'^ Hewson's 
papers were highly commended by many of his contemporaries^ 
especially' by Dr. Hunter/ Mr. Sheldon/ and Dr. Lettsom.* 

Hewson's three papers on the Properties of the Blood were 
published in the ' Philosophical Transactions' for 1770 ; and 
form the first three chapters of the First Part of the 'Experi- 
mental Inquiries.' Before the publication of the second edition, 
in 1772, of the 'Inquiry into the Properties of the Blood/ it 
imderwent, according to Mrs. Hewson/ a critical examination 
by Sir John Pringle, to whom it was afterwards dedicated. 
The first, or duodecimo edition was published in 1771. There 
is a third edition, merely a reprint, in 1780, of the second. 

His observations on the Red Particles of the Blood, which 
appeared in the 'Philosophical Transactions' for 1773, were re- 
published by Magnus Falconar in the first chapter of the Third 
Part of the 'Experimental Inquiries.' An imperfect abstract of 
Hewson's Observations on the Uses of the Lymphatic Glands, 
Thymus, and Spleen, was published, without his concurrence, in the 
first volume of the ' Medical and Philosophical Commentaries /^ 
and in July, 1773, he gave a short account of his views on those 

I Journal Book of the Royal Society, fol. MS. vol. zxrii, pp. 396-9. 
. ' Two Introda<*tory Lectures to his \uX Course of Anatomy, p. 60, 4to, Lond. 1 784. 
' History of the Ahiorbent System, pp. iii, It, 4to, London, 1784. 

* TransactioBS of the Medical Society of London, voL i, p. 61, 8to, Lond. 1810. 
^ Mr. Pettigrew's Life of Dr. Lettaom, toL i, p. 145. 

* By a Society in Bdinbnrgfay 8to, London, 1773. 



INTRODUCTION. xxv 

subjects, in a letter to Dr. Haygarth, which appeared in the third 
volume of the same work. 

Concerning the coagulation of the blood, so admirably illus- 
trated by Hewson's labours, it is remarkable that the historical 
part has been strangely neglected. From this remark the in- 
teresting notices by Dr. Davy^ must be excepted ; but they are 
only sufficient to show, what it is probable he intended, that 
further inquiry on the subject is wanted. In short, so im- 
perfect are the records of this branch of science, that physio- 
logical literature, overflowing about the red particles, is yet 
destitute of a connected history of the spontaneously coagulable 
principle of the blood. This, up to the year 1832, I shall now 
attempt to supply. It will be a curious chapter in physiological 
history, showing the uncertainty of fame and the slowness of 
justice ; the delusion of hypothesis and the advantage of ob- 
servation and induction. Such a narration is moreover abso- 
lutely necessary to enable us to form a correct estimate of the 
merits of Hewson, and of some of his contemporaries, as original 
inquirers. He entertained a just view of the nature of false 
membranes on serous surfaces;^ but as he has given no opinion 
concerning the organization of the blood-clot or of the fibrin, it 
is unnecessary on the present occasion to consider the important 
researches of Mr. Hunter on this point, the more especially as 
they are familiarly known in the physiological schools of Britain. 

Aristotle* seems to have ascribed the coagulation of the 
blood to the presence of a fibrous matter. It is not certain 
whether he considered this matter as existing in the circulation, 
or as liquid there, andformed in the blood after it is extravasated. 
He noticed that it will not coagulate if the fibres be removed. 

Harvey* supposed that the living blood contains none of the 
parts found in it after death. These he described as a cruor 
of red and white portions, one dense and fibrous, the other 
ichorous and serous, the fibres connecting the whole. It may 
be inferred that he was acquainted with the effect of heat upon 
serum, — and indeed it is not improbable that Aristotle was. 

' Researches, PhysioL and Anat. vol. ii, p. 49, Svo, London, 1839. 

' See Note lxxii, page 162. 

' Oper. om. I, p. 457, fol. Aoreliae Allobrog;iim, 1605. 

^ De Generatione Animaliom, pp. 159-60, 4to, Lond. 1651. 

C 
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Dr. Willis^ describes the filaments of the crassamentum as 
joined together or concreted into a parenchyma. He knew 
that serum is coagulable by heat and by some acids^ and that 
it is the lightest part of the blood. 

Malpighi* washed away the colouring matter of the clot, and 
obtained the whitish fibrous part ; he insisted that polypi of 
the heart are composed of this fibrous matter, and not of co- 
agulated serum as was then generally supposed. He examined 
the polypi and the pale substance of the blood-clot with a 
microscope, and found them both made up of a fibrous texture 
or network, adding that the bnffy coat, which he calls pellea 
crusta, has probably the same structure. His discovery of the 
blood corpuscles is well known. 

Lower^ gave a tolerably accurate account of the glutinous 
fluid to which the coagulation of the blood and some of its 
morbid appearances are owing. He was acquainted with the 
efiect of heat in coagulating the serum of the blood, lymph, 
and the fluid of the pericardium. 

The observations of Borelli'* are still more precise. He 
described the compound nature of the clot and of the serum ; 
the clot as consisting of white fibres or reticulated membranes, 
the serum ajs composed partly of matter coagulable by heat, and 
partly of water impregnated with salts. He concluded, from 
microscopical observations on the fibres and on the capillary 
vessels, that what he describes as the white, glutinous, and 
spontaneously coagulable matter of the blood, is liquid in the 
living body. 

Robert Boyle ^ describes the blood as dividing itself into a 
fluid or serous and a consistent and fibrous part. He knew 
that serum is coagulated by spirit of wine, by sublimate, and 
by heat. 

Dr. Samuel Collins * states that the blood is composed of " a 
crystalline liquor and red crassament, which coagulates when 

1 Diatribae dus Med. Phil, de Febribas, cap. i, pp. 13, 14, Svo, Lond. 1659. 
' De YUcerum Structura, accedit Dissertatio de Polypo Cordis, p. 156, 4to, 
Bononiae, 1666. 
' TractatiM de Corde, pp. 129-30, and 136, 12mo, Lond. 1669. 
^ De Motu Animalium, prop, cxxxii, p. 264, Op. Posth. pars alt. 4to, Romae, 1681. 

• Natural History of Humane Blood, pp. 67, 73, 93, 12mo, London, 1684. 

* System of Anatomy, vol. i, p. 42 ; vol. ii, pp. 74 7» 756-7, fol. London, 1685. 
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extravasated, thereby gaming a more solid consistence, produced 
by manifold fibres/' The blood-clot he regarded as made up 
of minute white filaments, or thin membranes inclosing the red 
particles. He had a correct idea of the nature of polypi of the 
heart ; and his elaborate descriptions of the intimate structure 
of the buflfy coat, and of the arrangement of the parts com- 
posing the clot of hnSy blood, show how accurately he had 
examined these subjects for himself, even if he did get his first 
knowledge of them from Malpighi. 

Bidloo^ figured and described little fibres and the red cor- 
puscles in a drop of blood, stating that the fibres, after exposure 
for a while, become very tough, tensile, and like network. He 
calls the corpuscles globosse vesiculse. William Cowper^ re- 
peated Bidloo's plate and description, but thought that the 
fibres were accidental, and described the blood as consisting 
only of two parts, the serous and globular. 

Verduc* calls the serum serosity, stating that it is the same 
as the lymph, or dew of the blood. He says that it is to a 
mucilage mixed with the red part that the blood owes its more 
or less easy coagulation, and the clot its consistency and union, 
while the coagulation of the blood is caused by the collecting 
together and the flattening of the little globules. 

Oulielmini^ examined coagulated blood microscopically, and 
described it as composed of whitish fibres and red globules ; 
and Michelotti^ attests that the crassamentum consists not of 
globules only, but also of most minute and tough fibres. 

Sydenham* describes the buflfy coat as solid and fibrous, the 
fibres perhaps formed of the sanguineous or red part divested of 
its colouring matter. Boerhaave^ regarded the fibrous part of 
the blood as chains of globules ; Haller® mentions fibres gene- 
rated from the red portion ; Quesnay® ascribes the bufiy coat 

* Anatomia Humani Corporis, tab. 23, fig. 16, fol. Amstelsedami, 1685. 

' Anatomy of Humane Bodies, revised and published by C. B. Albinus, tab. 23, 
fig. 16, fol. Leyden, 1737. 
^ Traits de TUsage des Parties, torn, i, pp. 182, 184, 185, 188, 12mo, Paris, 1696. 

* De Sanguis Natura et Constitutione, p. 54, 8vo, Venetiis, 1701. 

^ De Separatione Fluidorum in Corpore Animali, p. 286, 4to, Venetiis, 1721. 
' Opera Omnia, p. 247, Imp. Soc. Syden. 8vo, Loud. 1844. 
7 Academical Lectures, §§ 221, 223, vol. ii, 8vo, London, 1743. 

* Primae Linese Physiologiae, § cxivi, 8vo, Gott. 1 780. 
' Traits de la Saignee, pp. 415-16, 8vo, Paris, 1750. 
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to a change in the red corpuscles ; and Bordenave^ had a similar 
opinion. These doctrines foreshadow either those of SirE. Home^ 
or of Mr. Jones and Dr. Simon^ mentioned at pages xxxi and xli 
of this Introduction, and in the Notes i, xviir, and cxviii. 

Ruysch^ obtained the fibrous matter from the blood-clot by 
washing, and from fluid blood by agitating it with a twig. He 
described the resemblance of the fibres to a true fibrous mem- 
brane, and depicted the pseudo-membrane, as he terms it, pro- 
cured from his own blood and from that of a pig, on the branch 
of an African plant. The 'Ruyschian membrane^ is often men- 
tioned by succeeding writers. 

At this time, then, the spontaneously coagulable matter of 
the blood had been well understood ; while the fibrous structure 
of fibrin was thoroughly described, and often with the aid of 
the microscope. But the elementary molecules, and the cells 
or organic germs in the fibrin were overlooked; for although 
Leeuwenhoek^ probably saw either some of these or the pale 
floating globules of the blood,* his description is obscured by 
hypothetical errors. The same objection occurs with regard to 
the observations made upwards of a century afterwards by Sir 
Everard Home and Mr. Bauer,^ though they described and even 
accurately measured the pale globules both of the buflFy coat of 
the blood and of the coagulated lymph in inflamed parts ; and 
yet, to suit a preconceived hypothesis, concluded with the error 
that these globules are smaller than the red corpuscles. 

In Britain, Keill,*^ Jurin,^ Thomas Morgan,® John Cook,® 
Arbuthnot,^^ William Cowper,^^ Martine,^^ and Langrish,^* 

' Essai snr la Physiologie,, torn, i, p. 155, 8vo, 4^me ^t. Paris, 1787. 

* Thesaunu Anat. Sept. No. xxxix, torn, ii, p. 19, tab. iii, fig. 6, 4to, Amstelaedami, 
1707. 

' Philosophical Transactions, 1675, yol. x, p. 380. 

* For the observations of Senac and Hewson on this point, see Note cxlvi, p. 282. 
^ Philosophical Transactions, 1820, pp. 3-5. 

* Essays on several parts of the Animal (Economy, p. 96, 2d edit. 8vo, Lond. 1717. 
f Philosophical Transactions, 1719, vol. xxx, p. 1000. 

* Philosophical Principles of Medicine, pp. 108, 110, 177, 251, 2d edit. 8vo, 
London, 1730. 

* Essay on the Whole Animal (Economy, vol. ii, pp. 18, 19, 8vo, London, 1730. 
^ Essay concerning Aliments, pp. 121, 163, 8vo, London, 1731. 

'< Anatomy of Humane Bodies, tab. 23, fig. 16, foL Leyden, 1737. 

i< Medical Essays and Obcervations, voL 11, pp. 77, 86, 8yo, Edinburgh, 1747. 

'* Theory and Practice of Phync, pp. 66-7, Sro, London, 17S5. 
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regarded the coagulation of the blood as caused simply by the 
running together of the red corpuscles ; and that the crassa- 
mentum is formed merely of an aggregation of them was also 
the opinion of William Northcote^ and of Dr. Marmaduke 
Berdoe.* Berdoe called the serum serosity. Jurin, Morgan, 
and Northcote used the terms serum and lymph synonymously. 
Martine denied the existence of the fibres described by Malpighi 
in the blood-clot ; Cowper and Northcote expressed a similar 
opinion. Huxham^ stated that the buSy coat is caused by the 
heat in an ardent fever turning the serum into a jelly; Lister,* 
that the serum becomes a stiflF jelly by a little standing ; and 
although Dr. Butt^ described the coagulable lymph, and so 
called it, he confounded it with serum and with the white of 
egg. Dr. Francis Home^ described the blood as consisting of 
crassamentum, serum, and lymph, mentioning, as the properties 
of the latter, only those of the serum. To the third and last 
volume of the ' Bibliotheca Anatomica,^ published in London in 
1714, in 4to, some of the ablest men of the day, as Keill, Drake, 
and Verheyen, contributed essays on the blood, which are re- 
markable for errors similar to those above noticed. 

On the Continent, Leeuwenhoek^ seems to have considered 
the blood as composed only of globules and serum, and the 
former as the spontaneously coagulable part. Boerhaave,® and 
his commentator Van Sweiten,* Haller,^^ and Marherr," de- 
scribed coagulation as a mere conjunction of the red globules, 
and the clot as nothing but a cohering mass of them, save some 

* Anatomy of the Human Body, p. 425, 8vo, London, 1772. 

' An Etsay on the Nature and Circulation of the Blood, p. 18, 8vo, London, 1772. 
' Essay on Fevers, 6th edit. p. 36, 8vo, London, 1769. 
^ Philosophical Transactions, 1672, vol. vii, p. 5137. 

* De Spon. Sang. Sep. pp. 514-15, 4to, Edin. 1760 ; in Sandifort. Thesaur. torn. ii. 

* An Inquiry into the Nature, Cause, and Cure of the Croup, p. 39, 8vo, Edinh. 
1765. 

7 Philosophical Transactions, 1675, vol. x, p. 380 ; and for 1700, vol. xxii, p. 450 ; 
and Select Works, tr. hy Sam. Hoole, vol. i, p. 89, 4to, London, 1800. 

* Pradectiones Academicae, ed. et Notas additit Alb. Haller. vol. ii, $ ccxxvii, 8vo, 
Gottingse, 1740. 

» Aphor. § 93. 

'^Deux M^moires sur le Mouvement du Sang, pp. 21-2, 8vo, Lausanne, 1756; 
PrinuB Linese Physiologiae, $$ cxxxvii, cxxxviii, cxliv, cxlvii, 8vo, Gottingse, 1780. 

" Pnelectiones in Herm. Boerhaave Institutiones Medicas, torn, ii, pp. 254-55, 8vo, 
Viennae et Lipsise, 1772. 
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intermixed serum. Distinct from this fluid, these eminent men 
had no knowledge of the coagulable lymph ; the same remark 
applies to most of the British writers just mentioned ; and, like 
some of them, Haller and Marherr believed that the bufly coat 
is caused by a change in the serum. Schwenke^ supposed the 
nature of that crust to be intermediate to the serum and cruor; 
and Gaber,* even while attesting the identity of the crust with 
the matter left after washing the blood-clot and with Ruysch^s 
membrane, speaks of them as identical with the coagulable 
matter of the serum, quoting, in support of this opinion, 
Sauvages, de Haen, and Quesnay. Yet Marherr, amid the 
vagueness in which he joined, after referring to the opinion of 
those who held that there is a fibrous matter in the blood, more 
correctly states that the fibres, when obtained by washing from 
the clot, are formed from particles which were previously fluid. 
Errors similar to those above noticed are contained in the 
' Dictionnaire Baisonne d' Anatomic et de Physiologic,^ tom. ii, 
pp. 381 and 384, 8vo, published at Paris in 1766. While such 
were the current opinions, there were some writers, now to be 
noticed, who had a clearer knowledge of the blood. 

Petit' declared it to be generally known, that all the parts 
of the blood are not susceptible of coagulation ; that it at first 
coagulates entirely, but after a while the serum separates from 
the clot, as whey does from cinrdled milk. He always uses the 
term serosity for the serum, as Verduc before and many other 
writers afterwards did. After stating that this is not the 
coagulable part, he says that the next parts are the lymphatic 
and the globular ; and then gives a just view of the disposition 
of the several parts of the blood in the heart and great vessels 
after death, distinguishing the white and lighter clot of lymph 
from the red and heavier globular part, and so accurately de- 
ducing the eflfect that the position of the body after death 
has on their relative situation.* In bleeding from the foot, he 
described the diffusion of the colouring matter throughout the 
water, and the separation of the white part. He declared 

* Hsematologia, p. 158, Svo, Hags Com. 1743. 

' M^anges de Philosophic et de Math^matique de la Sod^t^ Royale de Turin, poor 
les ann^ 1762-1765, pp. 167, 168, 170-72, 4to, 1766. 

' HiBtoire de rAcademie Royale des Sciences, ann. 1732, pp. 392-96, 4to, Paris, 
1735. * See Note xiii, pp. 23-4. 
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that the red portion forms no clot without the containing or 
enveloping white lymph, and showed that the diflFerent de- 
grees of consistency of diflFerent parts of the clot depend on 
the proportion of the white matter, which is most solid when 
it coagulates alone; next adding, that if it were possible for 
the blood to be fluid until all the lymph rose to the surface, 
this would form the only clot, while the globules and serum 
would remain fluid. He concluded that the lymph is the only 
part of the blood susceptible of self-coagulation. 

Quesnay^ observed that the clot is composed of little white 
filaments, which he called the fibrous lymph, and of red globules, 
the lymph condensing when let out of the blood-vessels, and 
retaining the globules in its interstices. He correctly noticed 
and drew the right conclusions from the eflFects of whipping 
fresh blood with twigs; on which point Senac^s^ knowledge was 
afterwards less accurate. Describing the bu% coat, Quesnay^ 
remarked that the blood is full of many glairy humours, which 
in cooling form the crust ; that this is of the nature of lymph ; 
and that it collects, from being in a dissolved state, on the 
surface of the blood during inflammation, but does not so rise 
at the beginning of the disease, before the humour has come to 
such a state of dissolution. Hence he concluded, as Hewson 
afterwards did from a set of ingenious experiments, I believe* 
incorrectly, that the floating of this humour on the blood, far 
from showing it to be thickened, proves that its fluidity is in- 
creased. Quesnay also stated, in anticipation of a very recent 
doctrine,^ and of an older and more generally admitted one,* 
that the humour appears to be formed from the molecules, as 
he calls the red corpuscles, destroyed and reduced to a glaire by 
the action of the arteries ; and that this humour abounds in 
acute diseases, at the expense of the molecules, sometimes to 
such an extent that the red part of the blood is much diminished. 

* Principes de Chirurgic, pp. 31, 32, 34, 8vo, Paris, 1746. 
« Traite du Coeur, torn, ii, p. 303, 4to, Paris, 1783. 

' Traite de la Saign^e, pp. 402, 405, 406, 415, 416, nouv. ed. 8vo, Paris, 1750. 

* See Notes xxi, xxiii, and xxix. 

* See the observations of Mr. Wharton Jones, and Dr. Simon, on the transforma- 
tion of the red corpuscles into fibrine, Notes i and cxviii. 

* See the observations of Mr. Hey and others on the increase of the fibrine in the 
blood during inflammation, Note i. 



xxxii INTRODUCTION. 

Senac^ described the whitish substance which congeals of 
itself, becomes tenacious, and forms the buify coat of the blood.* 
He terms the pale part indiflFerently a white oil, lymphatic 
matter, white or whitish substance, and coagulated IjTnph,^ but 
never coagulable lymph. He correctly explained the formation 
of the buffy coat ;* and separated the lymph, by washing, from 
the blood-clot, as Malpighi had done, and from fluid blood by 
whipping it with twigs, after the method of Euysch, observing 
that the latter operation hinders coagulation by removing the 
concreting principle or bond of the other parts of the blood, 
and that the red part alone cannot unite into a compact sub- 
stance ; though he also speaks of the coagulation of the red 
globules,*^ yet not without combating the errors of Leeuwenhoek.** 
He observed that the lymph forms clots separate from the red 
corpuscles in aneurisms ; that it closes the ends of the great 
blood-vessels after amputations,'^ and tliat it diflfers from the 
white of egg and from serum in the property of coagulating 
spontaneously.® After stating that the red particles may be 
dissolved and become white,* he gave reasons for objecting to 
the opinion of some writers, perhaps alluding to Sydenham 
and Quesnay, that the white part of the blood is formed of the 
red, deprived of its colouring matter .^^ 

Examining the lymph microscopically, Senac found no glo- 
bules in it, but merely branches or irregularly connected 
molecules, the concretion resembling what is observed in a 
plate of scarf-skin.^^ He correctly states, that the coagulated 
lymph forms a kind of membrane, like a true reticular tissue, 
but incorrectly ascribes the net-like appearance to other fluids 
coagulating with the lymph, and visible with the aid of the 
solar microscope.^^ 

» Traits de la Structure du Coeur, 4to, Paris, 1749 ; and 2d edit. 4to, Paris, 1 774, 
which appeared also in 1783, with a new title-page only. 
» Ed. 1749, torn, ii, p. 91 ; and 2d edit. torn, ii, p. 284. 
» Ed. 1749, torn, u, pp. 91, 449, 453, 75, 96. 

• Ed. 1749, torn, ii, pp. 90, 92, 124, 447 ; and 2d edit. torn, ii, pp. 285, 299, 414. 
» Ed. 1749, torn, ii, pp. 92-3, 447-49, 129. 

• Ed. 1749, torn, ii, pp. 659, 91. ' Ed. 1749, torn, ii, p. 94. 

• Ed. 1749, torn, ii, p. 95. » Ed. 1749, torn, ii, p. 450. 
*<> Second edit. pp. 413-14. 

" Ed. 1749, torn, ii, p. 660; and 2d edit. torn, ii, p. 280. 

" Ed. 1749, torn, u, pp. 92, 449, 452 ; and 2d edit. torn, ii, pp. 285. 415. 
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He gave an excellent description^ like Malpiglii^a^ of the 
blood-clot ;^ but added a fanciful explanation of the reticular 
or membranous structure of the bufiy coat^ and of polypi of the 
heart, maintaining that the lymphatic juices do not coagulate 
into an uniform substance like cheese^ because they are com- 
pounded with many others ; that the molecules concreting first, 
act as wire-drawers to produce the filaments, and the red parts 
as balls or grains, between which the congealed juices are 
continued as fibres.^ 

The serum he called serosity, as Verduc and Petit had before 
done, and itepresented it as the vehicle of all the other matters 
of the blood.* He truly observed, in anticipation of Mr. 
Hunter's* experimental proof, that heat cannot be the cause of 
the fluidity of the blood of fishes living in iced water during 
winter;^ yet, following the experiments or opinions of Schwenke, 
states it to be a fact, that a temperature above 96° keeps the 
blood liquid ^^ that its liquidity is preserved by agitation in a 
bottle j that a large quantity of nitre or of sea-salt coagulates 
the blood when kept still, though it remains fluid if agitated ;^ 
next, that these salts prevent coagulation;® and finally, that 
nitre, injected into the veins, coagulates the blood .^ 

The second edition of Senac's work contains many of the 
crudities of the first, and several improvements in matters which 
had been made clear by the experiments of Hewson. Thus, 
although Senac retained his vague notion of several sponta- 
neously coagulable matters in the blood, to wit, lymph, fat, 
mucous matter, and gelatinous juices,^^ he introduced a state- 
ment, not in the first edition, that it is the lymph only which 
coagulates;^^ and to prove, according to divers writers, that the 
exclusion of air makes the blood less susceptible of coagulation, 
he details an experiment of his own,^^ inconsistent with the 
accurate knowledge he had formerly shown of the effect of re- 

* Ed. 1749, torn, ii, p. 449 ; and 2d edit. torn, ii, p. 415. 

* Ed. 1749, torn, ii, p. 450 ; and 2d edit. torn, ii, pp. 415, 416. 
' Ed. 1749, torn, ii, p. 104 ; and 2d edit. torn, ii, p. 292. 

* Work*, edited by Mr. Palmer, vol. iii, p. 26, 8vo, London, 1837. 
A Ed. 1749, torn, ii, p. 133 ; and 2d edit. torn, ii, p. 302. 

* Ed. 1749, torn, ii, p. 133. ' Ed. 1749, torn, ii, p. 134. 

* Ed. 1749, torn, ii, p. 136. » Ed. 1749, torn, ii, p. 459. 
><> Second edit. torn, u, pp. 285, 414, 416. 

*' Second edit. torn, ii, p. 302. *' Second edit. torn, ii, p. 30d« 



«udv INTRODUCTION. 

moving the coagulable lymph from the blood by whipping it 
with twigs. In the second edition^ too, he dwells on the evi- 
dence of the flat shape of the corpuscles,^ and omits the vague 
observations which he had given in the first edition on the eflPects 
of neutral salts, and on the fluidity of the blood being preserved 
by a heat of 96°. 

The doctrine of Leeuwenhoek was taught by the first Dr.. 
Monro, at Edinburgh, up to the year 1758; and the first 
lectures of his son^ and successor were employed in refuting 
this system, and in proving the distinction between the different 
parts of the blood. 

Dr. J. M . Butt'* followed Malpighi in the description of the 
blood-clot, adding that Senac aptly named the fibrous part 
coagulable lymph, which also forms the part commonly called 
the inflaromatory crust. Yet Dr. Butt says the serum is com- 
posed of coagulable lymph, watery fluid, and saline matter. 
He stated that if serum be exposed to a heat of 150°, it con- 
cretes into an uniform mass, from which exudes, after it is cut 
into thin slices, a watery saline liquor, called serosity by Senac. 
I have not met with an expression exactly equivalent to coagu- 
lable lymph in Senac's work, though, as I have already noticed, 
he mentions coagulated lymph, and lymph which coagulates of 
itself; and he used the word serosity merely for the serum. 
Sir John Pringle* mentioned, in a note to a paper read before 
the Royal Society, February 13, 1752, that the inflammatory 
crust is the same part of the blood as that called by M. de Senac 
the white matter which coagulates of itself. 

Gaubius^ distinguished the three proximate constituents of 
the blood. He described the fibre as forming the basis of the 
clot, and as exceedingly diffierent from the red part and from the 
serum, especially in the power of coagulating spontaneously. 
The inflammatory diathesis he attributed to a mucus generated 
in the serum and coagulating in the manner of the fibre ; and 

» Traitc du Coeur, 2d edit. torn, ii, p. 276-77. 

' Essays aud Heads of Lectures, &c., and Memoir of Dr. Alexander Monro secundus, 
by his Son and Successor, p. xiv, 8vo, Edinburgh, 1840. 

' De Spontanea Sanguinis Separatione, pp. 504, 514, 521, 510, 4to, Edinb. 1760; 
in Sandifort. Thesaur. Dissert. 4to, Roterodami, 1769. 

* On the Diseases of the Army, 5th edit. App. p. Ixxiv, 4to, London, 1765. 

« Institutiones Pathologiac Medidnalis, j§ 339, 344, 340, 361, 367, 280, 345-47, 
8vo,Leid. Bat. 1758. 
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the pleuritic coat to an undue tenacity of the fibre, connected 
with an increase of its quantity in proportion to the serum, 
and with a condensation of the serum into the fibre. He 
regarded the constitution of blood and milk as so nearly alike, 
that the one might be called red milk, and the other white 
blood ; comparing the serum of blood to whey, the red part to 
jcream, the fibre to curd, and the red corpuscles to oily globules 
like those of milk. 

Dr. Richard Davies^ observed that the infiammatory pellicle 
is formed by the coagulation of a fluid, a gluten natural to the 
blood, rising to the surface, and exactly similar to the con- 
creted substance obtained from the blood by stirring it with a 
tube. He washed the crassamen, as he calls it, with water, and 
described the remaining gluten as resembling a congeries of 
pellucid membranes and fibres (pp. 5-9), expressly declaring, in 
opposition to Jurin, that the red globules do not possess any 
strong cohesion to form a mass or compact body, without the 
interposition of the gluten, (pp. 11, 12.) This, Davies adds, ac- 
quiring tenacity by cold and rest, causes coagulation ; and then 
by its concreting force, presses out the serum, so that " the 
denser the texture of the gluten is, the more serum it presses 
out '" and when no serum separates from the blood, it usually 
remains a tender coagulum, not from a defect of serum, for 
then the coagulum would be dense, but from the weakened 
contraction of the glutinous parts, (pp. 15-19.) 

The inflammatory pellicle he ascribed, as Quesnay before, 
and Hewson afterwards did, to a preternatural attenuation or 
fluidity of the gluten, permitting the red globules to subside 
while it rises with the serum to the surface. Here the gluten 
exerting its full cohesive force, becomes a firm membrane, or 
more compact body than that part of the clot which has its 
cohesion broken by the intervention of the red globules. Thus 
the gluten squeezes out the serum and compels the crassamen 
into a more regular form. (pp. 23-24.) He fixes the specific 
gravity (p. 13) of the serum at 1-026, of the pellicle of inflamed 
blood, as he terms the buffy coat, at 1*056, and of the crassamen 
at 1-084, adopting Jurin's estimate, with some reservation, of 
the red globules at 1-126. 

' Essays to promote the Experimental Analysis of the Human Blood, hy Richard 
Davies, m.d., late Fellow of Queen's College in Cambridge, 8vo, Bath, 1760. 
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Dr. Davies seems to claim for himself the discovery of the 
gluten^ ignorant perhaps^ like some of his successors^ of the facts 
ascertained by the earlier observers. Discussing the sources 
of error in Jurin's estimate of the weight of the red corpuscles^ 
Dr. Davies says, "These objections could not occur to Dr. Jurin, 
because the gluten had not been discovered as a constituent 
part of the blood. So many errors therefore are detected and 
removed in consequence of this one discovery'^ (pp. 15-16) ; and 
mentioning, towards the end of his Essay, the want of success 
before made in these studies, he adds, ''One difficulty at least is 
hereby removed, in the manifest exhibition of the three distinct 
portions of the blood.'' (p. 51.) 

Dr. William Hunter^ at the end of the year 1759 was well 
acquainted with these portions, especially distinguishing the 
spontaneously coagulable pidnciple, which, like Borelli and 
Davies, he termed gluten, but asserted that it was " formerly 
falsely called fibrous." The word gluten was often used for the 
same part still later, as by William Hunter's pupil. Dr. Hugh 
Smith,^ who had a similar knowledge of the blood, by the re- 
viewer^ of Mr. Hey's work, and by Dr. Henry .^ There is no 
evidence that Dr. Hunter's knowledge of the properties of the 
gluten was of an earlier period than that above noted, and 
it is the exact date afterwards mentioned incidentally by him- 
self.^ Two years before, while carefully describing the con- 
tents of an aneurism,^ he used no term which shows that he 
was then familiar with the coagulable lymph; but says that 
the clot, ''towards its outside, was as hard and as tough as 
a cake of glue that had been soaked in cold water, and of a 
cineritious complexion ; towards its inside, it was more tender 
and of a redder colour. The laminae of which it was com- 
posed were thin as paper, regular, and did not readily separate 
from each other, especially in the tougher external part of 

* Anatomical, Physiological, and Chimrgical Lectures, p. 4, 4to, MS. 1759, in the 
Library of the Royal Medical and Chirurgical Society, London, Press mark B, i, 17. 

* Essays on the Nature and Circulation of the Blood, pp. 12, 18, 12mo, London, 1761 . 
' In the Medical and Philosophical Commentaries, by a Society in Edinburgh, 

vol. yi, p. 380, 8to, London, 1779. 

* Epitome of Chemistry, p. 125, 12mo, London, 1801. 

* Medical Commentaries, Part I, pp. 39, 41, 4to, London, 1762. 

' Medical Obserrations and Inqohriet, by a Society of PhysidAns in London, vol. 
i, pp. 347, S48, 8yo, London, 1757. 
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the coagulum/' He asks^ in endeavouring to account for the 
erosion of bone in contact with an aneurism^ whether the blood 
has the property of dissolving bony matter, and mentions what 
he regarded as evidence in the affirmative.^ Again, in his im- 
portant Remarks on the Cellular Membrane,^ read Oct. 31, 
1757, and published in 1762, he says, " in adhesions of parts, 
that follow in consequence of inflammation, we observe that the 
surfaces are first glued together by a mucus^ and every wound 
that is healing is naturally covered by a bed of soft mucus in 
which the vessels shoot.^^ He used the term lymph for " the 
interstitial fluid of living bodies.*^ Describing the effects of 
inflammation of serous membranes, and the pus which is formed 
without any breach in the solids, he writes, " it is only a sort 
of inspissated serum, or an inflammatory exudation . . . the 
containing surface is more or less covered with a glutinous 
concretion or slough of the same colour as the fluid . . . but 
still the surface covered by these sloughs is without ulceration 
or loss of substance.'^ 

Thomas Houlston* was acquainted with the three parts of 
the blood, and he used the term coagulable lymph in the 
same sense as it has long since been employed. He refers to 
the experiments of his friend Hewson as to the heat which 
coagulates this lymph, and concludes that the blood is not so 
viscid in inflammation as in the natural state. Mr. Houlston^s 
dissertation is dedicated to 

Dr. George Fordyce, who remarked, among other symptoms 
of the inflammatory diathesis, that the blood when drawn is 
more fluid, so that the red globules fall to the bottom and the 
coagulable lymph forms the buff or crust on the top.*^ He 
afterwards * described the coagulable lymph more fully, to wit, 
fluid in the circulation at any degree of heat between 30° and 
120° of Fahrenheit's thermometer; coagulating when taken 

* Medical Observations and Inqniries, by a Society of Physicians, vol. i, pp. 344, 
345, Sto, London, 1757. 

* Medical Observations and Inquiries, vol. ii, pp. 28, 48, 61, 62. 

* The italics are Dr. Hnnter's or his printer's. The word mucus was used in its 
modem restricted sense by Dr. Arbuthnot, in his Essay on Aliments, p. 183, pub- 
lished in 1731, several years before Dr. Hunter vrrote. 

* Diss. Med. Inaug. de Inflammatione, pp. 11, 12, 14, 4to, Lugd. Bat. 1767. 

* Elements of the Practice of Physic, p. 28, Part II, 8vo, Swan, London, 1768. 
' Ibid. pp. 4, 6, Part I, 8vo, Johnson and Payne, London, 1770. 
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out of its vessels^ whether in motion or at rest, exposed to the 
air or not, in the heat of the human body or in any other de- 
gree of heat ; continuing fluid for more than three hours when 
retained in the blood-vessels, in motion or at rest, in any heat 
between 30° and 120° ; and its coagulation prevented by satu- 
rating the whole blood with common salt and perhaps by some 
of the other neutral salts. His account of the formation of the 
bufiy coat is similar to Hewson^s, even stating that it will occur 
on blood which has some time been stagnated in its vessels 
before it is let out. Dr. Fordyce had a perfectly clear know- 
ledge of the distinction between the coagulable lymph, the red 
corpuscles, and the serum. Fordyce and Houlston are probably 
alluded to in Hewson^s note to the end of the second chapter 
of the first part of his ^Experimental Inquiries,' p. 41, where he 
says that his facts had been mentioned in his lectures ever since 
1767 or before. A creditable contemporary writer, Dr. David 
Macbride^ first quotes Fordyce concerning the buffy coat, but 
afterwards^ corrected himself by adding that "the late Mr. 
Hewson was the first that accounted for the formation of the 
buflF in the manner above described :'' and Dr. Foart Simmons,^ 
after having quoted the same observation on the authority of 
Dr. Fordyce, concluded by giving it entirely to Mr. Hewson. 
In the library of the medical department of the army, at 
Chatham, there is a quarto copy of manuscript notes from Dr. 
Fordyce's Lectures on the Practice of Physic, marked on the 
cover, "R. Scott, 1764.^' The term coagulable lymph is cor- 
rectly used in that manuscript for a part of the matter which 
causes the swelling in inflammation, and incorrectly for the 
lateritious sediment of the urine in the same disease. 

Hewson removed the coagulable lymph in its fluid state from 
the blood, and proved that the coagulation of the lymph is 
quite independent of the other parts. His experiments on 
the efibcts of various temperatures on its coagulation are very 
interesting and original ; by freezing the blood he suspended 
its coagulating power, and restored it by thawing. To enable 

* A Methodical Introduction to the Theory and Practice of Physic, pp. 229-30, 
4to, London, 1772. 

• Op. cit. 2d edit. voL i, p. 294, 8vo, Dublin, 1777. 

' Elements of Anatomy, from the French of M. Person, note to p. 327, 8vo, Lond. 
1775 ; and 2d edit. 1781, p. 345. 
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him the better to investigate the properties of the lymph, apart 
from the red corpuscles, he kept it fluid by neutral salts, and 
proved that it would yet coagulate after the addition of water. 
He showed from precise observations how much longer coagu- 
lation is in taking place when the blood is stagnated, either 
artificially or from natural causes, in its own vessels, than when 
it is removed from them. His experiments on the comparative 
rate in the sinking of the red corpuscles in what has since been 
called the liquor sanguinis and in the serum were highly novel, 
ingenious, and correct.^ He described accurately the part per- 
formed by the coagulable lymph in diseases ; how the fluid of 
dropsies differs from that lymph and from the serum; and 
carefully examined the properties of the fluid of the lymphatic 
vessels and of the serous sacs. The theoretical conclusions to 
which he was led by those inquiries, on the secretion of lymph 
into serous sacs and on the pathology of the lymphatic system, 
contain the sum of nearly all that is at present known on those 
subjects. 

In considering the labours of Hewson in connexion with 
the facts observed and the errors held by his predecessors and 
contemporaries, it must be recollected that the speculations 
connected with LeeuwenhoeVs microscopical researches for 
many years supplanted accurate experimental inquiries into the 
properties of the blood ; so that the fibrin was either forgotten 
or confounded with the serum, and a fanciful importance was 
given to the red corpuscles. When the errors consequent on 
this state of things began to wane, the blood sunk into neglect. 
Accordingly, the just observations of Malpighi, Lower, and 
Borelli, were lost for the greater part of a century, while the 
coagulation of the blood was ascribed to a mere cohesion or 
running together of the red corpuscles, and the formation of 
fibrinous clots to a change in the serum. These opinions were 
held in Britain by the best writers to the year 1760, and on 
the Continent by the most distinguished physiologists, as Haller 
and Marherr, up to or even beyond 1771, the date of the first 
edition of Hewson^s ' Inquiry into the Properties of the Blood.' 
But there were exceptions. The knowledge of Petit, Quesnay, 
Senac, and Gaubius, was unquestionably in advance of that 
current in their day ; yet they added but little to the facts of 
* See Note xxiii, p. 40. 
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the older observers, so vaguely discussed by Haller/ so ably 
used in tie masterly memoir of Petit ; and some of the opinions 
set forth by Quesnay and Senac, partook of that general cru- 
dity which proved how necessary it was that the properties of 
the blood should be studied anew by the experimental method. 
The merit of clearly apprehending the importance of such an 
inquiry and of supplying an outline of it, justly belongs, I believe, 
to Richard Davies, His ' Essay,' considered as a demonstration of 
the distinctive characters of the three proximate principles of the 
blood, is admirably decisive. Yet it seems to have fallen dead- 
bom from the press, and his labours have been hitherto left to 
oblivion. Why he has suffered this injustice it might be vain 
or painful to inquire. There is no reason to believe that he 
derived his knowledge from Dr. William Hunter ; on the con- 
trary, this distinguished anatomist may rather have gained his 
knowledge of the blood from Davies. There is a copy of his 
' Essay^ in Dr. Hunter's library at Glasgow. It appears pro- 
bable, from what has already been shown, that Dr. Hunter did 
not entertain his opinions before the end of the year 1759; his 
denial of the fibrous structure of fibrin would lead us to sup- 
pose that he had not then studied it very carefully, and we are 
not sure that he ever did experimentally. Now it is certain that 
Dr. Davies had made experiments on the blood at least as early 
as 1748, because he gave the results of his own observations on 
the comparative weights of the serum, buffy coat, and crassa- 
men, in his ' Tables of Specific Gravities,' communicated to the 
Royal Society by its then president, Martin Folkes, and pub- 
lished in the ' Philosophical Transactions' of that year. Davies 
there mentions the buflF as ^' sanguinis humani cuticula alba," 
whence it might be imagined that he had not then examined 
its nature. But in his ^ Epistle to the Reverend Doctor Hales, 
being Introductory to the Essays on the Blood,' Davies says that 
he had drawn the principal lines of the first essay full twenty- 
five years before, and that' he hopes the publication of it may 
engage younger eyes and younger minds in such studies, adding, 
in a postcript, dated March 1, 1759, that the first essay was 
then in the press. I know not that he ever published another. 
Twenty-five years before the date of the epistle to Hales would 
be in 1784, when Dr. Hunter was but sixteen years of age. 
* Eiement4 Pfaynolosite, torn, ii, pp. 42, 125, 4to, Lausanne. 1760. 
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May not, therefore. Dr. Davies be considered as having re- 
vived and established that correct knowledge of the distinct 
characters of the three parts of the blood which was taught by 
Hewson, Fordyce, and the Hunters ? Certain it is that there 
was a general ignorance on the subject in England when 
Davies wrote his Essay. Nor was the gloom in which the 
truth had been hid for nearly a century dispelled by the fitful 
lights of the able French physiologists before mentioned. Hence 
the honour of displacing the current errors by accurate doctrines 
fairly settled on experimental proofs would appear to belong, 
as Dr. Davy observes, chiefly to our countrymen. 

Among these Mr. Hewson was unrivalled, and has perhaps 
never been surpassed, for the skill with which he prosecuted 
this right method of inquiry. His work on the ' Properties of 
the Blood' is a model of experiments nicely devised, well 
executed, and clearly told ; often original, ever instructive ; a 
happy combination of precision and simplicity, and an admi- 
rable reflection of the character of his mind. 

Nothing can be plainer than the proofs given by Hewson 
that the coagulation of the blood is alone dependent on the 
fibrin ; nor is there a jot of evidence that either he or Davies 
ever supposed that the red corpuscles have anything whatever 
to do with that coagulation. On the contrary, Hewson was wont 
to obtain them in the entire state from the clot ; he had well 
established that their form in the blood is preserved by the 
saline matter of the serum, and by watery solutions of neutral . 
salts out of the body ; while the mixture of these salts with the 
blood was one of the means by which he separated the fibrin, 
as MiiUer afterwards did, from the red corpuscles. 

There was, indeed, an old and discarded hypothesis, already 
noticed, entertained by Sydenham, Quesnay, and Bordenave, that 
the fibrin of the blood is formed of the colourless matter of the 
red corpuscles. Sir Everard Home^ and Mr. Bauer revived this 
opinion in the more specious form, that the fibres of fibrin and 
of muscle are composed of rows of the nuclei of the corpuscles di- 
vested of their coloured envelopes. A similar doctrine was soon 
afterwards brought forward in France by Prevost and Dumas, ^ 

' Croonian Lectures, Philosophical Transactions, 1818 and 1820. 
* Examen du Sang, Annates de Chimie et de Physique, torn, xviii et xxiii, 8?o, Paris, 
1821 and 1823. 

d ' 
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supported and extended by Milne Edwards/ and adopted by 
Dutrochet,^ Beclard/ and others. 

But it never took root in Britain^ where, although Davies 
was forgotten, the accurate conclusions of Hewson remained 
current in the schools and among the best independent ob- 
servers. Thus Dr. Davy* always considered the three parts of 
the blood distinctly; he defined coagulation to be a change 
from the liquid state of fibrin to the solid, and showed that 
fibrin is viscid before it becomes firm, so accounting for mor- 
bid adhesions. This change in the fibrin from a liquid to a 
solid, was the chief fact from which the supposed production 
of heat in coagulation was inferred, originally, I think, by 
Fourcroy. Dr. Gordon,^ Mr. Wilson,^ Dr. Babington,*^ and 
others, plainly distinguished the three parts of the blood; and we 
have the excellent testimony of Dr. Sharpey® that Dr. Grordon 
was in the habit of giving, in his lectures, an account of serum 
and fibrin being the products of the coagulation of the trans- 
parent blood-fluid, as the common opinion of physiologists. In 
like manner Mr. Abernethy, in his lectures, when I was his 
pupil, used to distinguish the different parts of the blood, just 
as Mr. Hunter^ had written after Davies, Dr. Hunter, and 
Hewson. Moreover, the exact observations of Dr. Hodgkin 
and Mr. Lister ^° were quite against the views of Sir Everard 
Home and Dr. Milne Edwards ; and in 1829 we find an eminent 
Teacher ^^ declaring that the new theory had been proved in 
this country to be erroneous. 

In Germany the diflFerence between the corpuscles of the 

' Repertoire General d'Anatomie et de Physiologie, torn, ill, 4to, Paris, 1827. 
' Recherches sur la Formation de la Fibre Musculaire, Annales des Sciences Natu- 
relies, torn, xxiii, 8vo, Paris, 1831. 

^ El^mens d'Anatomie G^n^rale, pp. 81-3, 8vo, Paris, 1827. 

* Tent. Exp. qusdam de Sang. Comp. p. 15, 8to, Edinb. 1814 ; Journal of Science 
and the Arts, ed. at the Royal Institution, vol. ii, p. 248, 8to, Lond. 1817 ; Philoso- 
phical Transactions, 1822, pp. 273-4. 

* Outlines of Lectures on Human Physiology, p. 60, 8vo, Edinburgh, 1817. 

* Lectures on the Blood, pp. 28 et seq., 8to, London, 1819. 

^ Medico-Chirurgical Transactions, vol. xvi, pp. 293 et seq., 8to, London, 1830. 

* Mailer's Physiology, tr. by Dr. Baly, vol. i, p. 110, ^vo, London, 1838, Ist edit. 
» Works, ed. by Mr. Palmer, vol. iii, pp. 17, 20, 24, 8vo, London, 1837. 

^'^ Philosophical Magazine, vol. ii, pp. 131 et seq., July to December, 1827. 
*' Mr. Grainger, Elements of General Anatomy, p. 46, 8vo, London, 1829. 
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blood and the globules of the tissues was insisted on by 
Tiedemann;^ and Burdach* resisted the hypothesis that the 
fibrils of fibrin are composed of globules ; while in France De 
BlainviUe* declared that such a structure was seen only by the 
dupes of an optical delusion. 

But this delusion must have been widely spread on the Con- 
tinent. Besides the writers already cited^ Professors Miiller* 
and Wagner/ and Dr. Milne Edwards,^ state that it was gene- 
rally believed that coagulation is produced by a running toge- 
ther of the red corpuscles, before Berzelius annoimced that the 
fibrin is liquid in the flowing* blood, and becomes solid in the 
clot. This last opinion^ as I have before shown, was both a 
very old and a very new one when that eminent chemist ad- 
vanced it. That it will ever be commonly known as a fact 
established long ago is almost too much to hope ; for M. Denis^ 
has even lately declared that he was the first to admit the 
liquidity of the fibrin in the circulating blood ! 

Professor Miiller witnessed coagulation in the liquor san- 
guinis after he had filtered it from the red corpuscles of the 
frog ;^ and he preserved for a while the fluidity of the blood of 
man and other vertebrate animals with carbonate of potash, so 
that the corpuscles sunk, and the liquid fibrin became solid above 
them.' Of these experiments, the first was new and ingenious 
in form ; the second was of an old sort and more complicated 
than some of Hewson's ; but neither was required to demon- 
strate the accuracy of his views, because he had already done 
that by the most simple, direct, and conclusive experiments. 

And even if the researches of Hewson and of his prede- 
cessors and successors were to be set at naught, British phy- 
siologists had, before Professor Miiller^s experiments were 
known here, generally adopted Dr. Babington^s term, liquor 

' Physiology, tr. by Dr. Gully and Dr. Lane, vol i, p. 397, 8vo, London, 1834. 
^ Traits de Physiologie, tr. par Jourdan, torn, vi, pp. 34, 59, 8vo, Paris, 1837. 
' Ck>urB de Physiologie G^n^rale et Ck>mpar^, torn, i, p. 234, 8to, Paris, 1829. 

* Physiology, tr. by Dr. Baly, vol. i, pp. 109-10, 1st edit. 

* Physiology, tr. by Dr. Willis, p. 264, no/e, 8vo, London, 1844. 
^ Cyclopaedia of Anatomy, yol. i, p. 413, 8yo, London, 1836. 

7 Essai snr I'Application de la Chimie k T^tude physiologique da Sang de THomme, 
pp. 67, 356, 8yo, Paris, 1838. 
^ Annales des Sciences Naturelles, torn, xxvii, pp. 222-4, 8?o, Paris, 1832. 
» Physiology, tr. by Dr. Baly, vol. i, p. 112, 1st edit. 
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sanguinis^ for the fluid mixture of fibrin and serum in the 
circulating blood. 

In the London schools Mr. Hunter has long been regarded 
as the great authority on the coagulation of the blood ; and 
to crown the confusion, the discovery of the leading property 
of what he always considered as the most important part of the 
blood, the coagulable lymph, has been awarded to him. Thus 
the Himterian Professor, Mr. Owen,^ asserts that " Hunter sub- 
jects the blood both to mechanical and chemical analysis, and 
endeavours to determine the characteristic properties of its dif- 
ferent constituents. It was not known in his time upon which 
of these constituents the act of coagulation depended. Hunter 
took advantage of a case in which the red globules subsided, 
as in some cases they do, more rapidly than usual, and skim- 
ming off the superincumbent colourless fluid, found that the 
fibrin, as it is now termed; immediately coagulated and formed 
a colourless clot. A subsequent erroneous theory, which 
attributed the act of coagulation to the red globules, has 
recently been set aside by the application of an ingenious pro- 
cess for artificially separating the fibrin from the blood-discs 
before coagulation takes place, and the opinions of Hunter 
on this point have been fully established by the experiments 
of Miiller.^^ 

Now Mr. Hunter was well acquainted with Hewson's work 
on the ^ Properties of the Blood,' in which this simple experi- 
ment of skimming off the liquor sanguinis was detailed, with 
all the legitimate deductions from it, many years before 1 794, 
when Mr. Hunter's ^Treatise on the Blood' was published; 
and how much longer the fact which the experiment proves 
had been known, may be gathered from the foregoing narrative. 
Besides, an eminent English surgeon* had commented on and 
frequently repeated Mr. Hewson's experiment in 1779. 

I know not that Mr. Hunter ever claimed for himself the 
discovery of any one of the three constituents of the blood. 
The serosity,^ of which he thought himself the discoverer, and 
the paleness which he is said, by Mr. Owen, to have discovered 
in the blood of the early embryo of vertebrate animals,* had 

» Hunter's Works, vol. iv, p. xii, 8vo, London, 1837. 

3 Mr. Hey, Observations on the Blood, pp. 10-12, 8vo, London, 1779. 

« See Note liv, p. 79. * $ee Note cii, p. 222. 



INTRODUCTION. xlv 

both been described long before Mr. Hunter published on 
those subjects. After stating that the coagulation of the 
blood out of the circulation would seem to be unconiiected with 
life/ Mr. Hunter^ says that he conceives the simple act of 
coagulation, apart from its causes, to be an operation of life, 
proceeding upon the same principle as union by the first in- 
tention, adding that the coagulation of the blood appears to be 
that process which may be compared with the action of life in 
the solids. He gave an excellent description of the toughness 
and elasticity of a clot of fibrin, and of its fibrous and laminated 
structure; and when he inferred how a membrane may be 
formed of that part of the blood, he was entering on a most 
interesting and philosophical inquiry, which he pursued with 
a perseverance and success very characteristic of his ardent 
genius. In blood removed from the body, he proved, experi- 
mentally, that no heat is produced during the act of coagulation ; 
and he described, in anticipation of some of the most recent 
observations, the aggregation of the red corpuscles and the con- 
sequent mottled appearance of the blood during the formation 
of the buflFy coat.* 

About the time when Mr. Hunter^s ' Treatise on the Blood' 
appeared, the term fibrin was introduced by the French che- 
mists, and used in its present sense by Fourcroy, in his ' Sys- 
teme des Connaissances Chimiques,' published at Paris in 1801. 

The old observations on the fibrous structure of fibrin have 
often since been revived, and sometimes insisted on as dis- 
tinguishing it from coagulated albumen, particularly by Dr. 
Henry,* Mr. Dowler,^ and Dr. Alison;® while the fibrils of 
fibrin have been examined again with the aid of the micro- 
scope by Lauth,*^ Magendie,® and many othertj. Heidmann* 

' See Note xii, p. 21. 

* Works, ed. by Mr. Palmer, vol. ui, pp. 20, 34, 1 13, 23-24, 35-36 ; and vol. i, p. 235. 
' See Notes xxi, xxiii, and xxix. 

^ Epitome of Chemistry, p. 125, 12mo, London, 1801. 

^ Medico-Chinirgical Transactions, vol. xii, p. 87, 8vo, London, 1822. 

• Ontlines of Physiology and Pathology, p. 43, 8vo, Edinburgh, 1833. 

7 Llnstitut, Journal G^n^ral des Soddt^ et Travaux Scientifiques, No. 70, p. 301, 
4to, Paris, Sept. 13, 1834. 

" Lectures on the Blood, Lancet, 1838-39, vol. i, pp. 460, 255. 

' Noticed in Tiedemann's Systematic Treatise on Comparative Physiolog}', tr. by 
Drs. Gully and Lane, voL i, p. 150, 8vo, London, 1834. 
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described motions in the fibrils during the coagulation of firesh 
blood. 

Magnus Falconar^ published the third part of the Experi- 
mental Inquiries in 1777. He has explained his share of the 
work in the preface. He appears to have written the last 
four chapters with great care and fidelity ; but it is probable 
that Hewson would have altered some of the statements, had 
he ever seen them. 

Hewson's observations are more exact and complete than 
any that had before been made on the red corpuscles. He 
finally exploded the error of Leeuwenhoek that those of the 
manunalia are spherical, by proving their flat figure, and show- 
ing that they may accordingly be seen laid one against another 
like coins. He proved that water renders them spherical, that 
their flat shape is preserved by the saline matter of the serum, 
or by a weak solution of a neutral salt, and that they are con- 
tracted or shrivelled by a strong solution. His demonstration 
of the nucleus and vesicle in the corpuscle of lower vertebrate 
animals is excellent. He observed the important facts, now 
generally admitted, that there is a diflFerence of character 
among the corpuscles of the same blood; that they are larger 
in the embryo than in the adult; and that they split into 
an irregular nimiber of pieces, under certain circumstances, 
from the circumference to the very centre, while each of these 
portions retains its red colour, contrary to a leading tenet of 
Leeuwenhoek^s hypothesis. 

He was the first to examine accurately the fluid of the 
lymphatic system, of the thymus and of the vessels which 
run from it into the veins at the lower part of the neck. He 
described the cdrpuscles common to all these fluids, and saw 
the pale globules in the blood. The lymphatic vessels just 
mentioned of the thymus, he concluded, like Sir Astley Cooper 

^ Mr. Falconar was born at Cheltenham, in Gloucestershire, in November, 1754. 
He married Hewson's sister, and died of pulmonary consumption at Bristol, March 
24, 1778, at the age of 24. He was a man of great application and dexterity, and a 
good speaker. The sale of his collection of anatomical preparations, which included 
those made by Hewson, produced upwards of £900. (Dr. Simmons's Life of Dr. 
Hunter, p. 58.) Mrs. Hewson (Mr. Pettigrcw's Life of Dr. Lettsom, vol. i, p. 146, 
of the Correspondence) says that her husband desired on his death-bed that he should 
be succeeded in the Anatomical School by Mr. Falconar. 
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afterwards^ to be its excretory ducts ;^ and he formed the 
same opinion of the lymphatics of the spleen. He observed 
the ruddy colour produced by the presence of blood-corpuscles 
in the lymph of this organ ; and although he concluded that 
the office of the spleen is to form their red envelopes, he be- 
lieved that it is not the only part destined to this function, 
since he confirmed the truth of the old observation, that the 
spleen may be removed without a permanent ill eflfect, and 
that the blood-corpuscles may be perfectly formed in the' 
lymphatic system generally. Similar views as to the office 
of the spleen have been lately arrived at by inquirers,^ probably 
still ignorant of Hewson^s labours. His researches concerning 
the use of the glands without regular excretory ducts show 
the marks of an active and ingenious mind, and I believe first 
indicated a rational method of research into this important 
and recondite branch of physiology. His observations on the 
lymphatic glands are in the same spirit ; and his doctrine of 
central particles,^ so long looked upon as visionary, was a step 
far in advance of the age in which he lived. 

The relation between the lymph-globules and the red cor- 
puscles of the bloody originally announced by Hewson, has 
been advanced anew from independent observations by some 
of the best physiologists on the Continent. Professor Wagner* 
agrees with Nasse in concluding that the lymph -globules are 
free nuclei of the blood-corpuscles. Mulder^ assumes that 
these corpuscles originate from those of lymph ; and Schultz, 
Henle, and Simon® entertain the same opinion. 

Yet, of all Hewson's able contemporaries and immediate 
successors, Magnus Falconar alone perceived the importance of 
this subject, and entered on the new field of inquiry with an 
honest zeal, unfortunately arrested by a death still more pre- 
mature than that of Hewson. The conduct of Falconar in 
the use which he made of the materials intrusted to him by 
his deceased friend was every way just and generous, nobly 

* See Note cxxvii, p. 261. 

* See Note cxxxiii, p. 273. ' See Note cxxii, p. 254. 

* Elements of Physiology, tr. by Dr. Willis, p. 253, 8vo, London, 1844. 

* Chemistry of Vegetable and Animal Physiology, tr. by Dr. P. F. II. Fromberg, 
Part II, p. 344. 

* Animal Chemistry, translated for the Sydenham Society by Dr. Day, vol. i, pp. 
120-21, 8vo, London, 1845. 
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repaying Hewson's confidence^ and affording an honorable 
example of integrity, which, in matters of science, has sometimes 
been disregarded with less temptation of gain and impunity, 
though with a sacrifice of that higher feeling which must have 
warmed the breast of Mr. Falconar. 

Had these two ingenious men lived to continue the inquiry 
which they had so successfully begun, it is not improbable that 
the important results obtained by Schwann would long since 
have been anticipated in this country; for, as I have elsewhere^ 
remarked, the researches of the German physiologist show that 
what Hewson propounded of the blood-corpuscles particularly 
is applicable to the tissues generally, and that the cell-nucleus 
of the present day is but another term for the central particle 
of Hewson. 

Hewson's style has generally the merit of precision and 
clearness, so essential to scientific narrative. From his matter 
he never wanders into the airy regions of mere speculation ; 
although he had sometimes the fault, not uncommon in young 
and ardent minds, of pushing his conclusions beyond their just 
limits. But, even then, his reasoning is seldom wrong accord- 
ing to the facts upon which it is foim'ded; and the means 
of observation and the state of knowledge at the time were 
scarcely sufficient to extend his premises. 

Upon the whole, Hewson was a great benefactor to science; 
and if his works are not weighty and comprehensive enough to 
place him in the first class of physiologists, he is certainly 
entitled to the most exalted rank in the second, and to a high 
station among the eminent British Worthies. 

* Appendix to the English edition of Gerber's Anatomy, p. 100, 8vo, London, 1842 ; 
and Note to Dr, Willis's translation of Wagner's Physiology, p. 250. 
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PREFACE. 



The knowledge of the human frame, the preservation of 
health, and the cure of diseases, are objects of too great im- 
portance to mankind for the author of these sheets to doubt 
that any attempts to promote them, how small soever, should 
not meet with a candid and indulgent reception from the 
public. An Inquiry into the Properties of the Blood, it is 
presumed, will be thought, in a particular manner, interesting, 
since there is no part of the human body upon which more 
physiological reasoning is founded, nor any from which more 
inferences are drawn for the cure of diseases. And, as the 
Inquiry is made by Experiments ^upon the Blood as near as 
possible to the state in which it circulates in the vessels, it is 
hoped that the conclusions made from them will stand the 
test of a candid examination, and lead to further observations 
and improvements. 

Since the publication of the first edition, some new Experi- 
ments have been made, and a new chapter has been added, 
which contains a recapitulation of the principal facts and con- 
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elusions that are met with in this Essay. These additions are 

between pages 61 and 82. 

The Appendix is a vindication of the Author^s right to the 
discovery of the Lymphatic Vessels, in opposition to the claim 
of the learned Dr. Alexander Monro, Professor of Anatomy in 
the University of Edinburgh. 
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CHAPTER I. 



OF THE SEPARATION OF THE SERUM; THE COLOUR OF THE 
CRASSAMENTUM ; AND OF THE CAUSES OF THE COAGULATION 
OF THE BLOOD. 

When firesh blood is received into a basin^ and suffered to 
rest, in a few minutes it jellies or coagulates, and soon after 
separates into two parts, distinguished by the names of crassa- 
mentum and serum. These two parts differ in their propor- 
tions in different constitutions : in a strong person the crassa- 
mentum is in greater proportion to the serum than in a weak 
one ; and the same difference is found to take place in dis- 
eases ; thence is deduced the general conclusion, that the less 
the quantity of serum is in proportion to the crassamentum, 
bleeding, diluting liquors, and a low diet, are the more neces- 
sary; whilst in some dropsies, and other diseases where the 
serum is in a great, and the crassamentum in a small propor- 
tion (i), bleeding and diluting would be highly improper. As 

(i.) It is not eas^ to ascertain exactly the proportion of serum, 
because, as Dr. Davies* observed, the more the fibrin contracts the 
more serum it presses out. By adding weak saline solations or urine 
to blood newly drawn, I found that the size of the crassamentum was in- 
creased and the quantity of fluid separated decreased.** Dr. Dayy^ has 

* Btsayt on the Haman Blood, p. 18, 8vo, ^ Edin. Med. & Sorg. Journ. Ixiv, 369-7 1. 
Lond. 1760. *" Researches Phys. and Anat. ii, 28. 

1 
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it iS'^erefore supposed useful to attend to the proportions of 
^ these "parts in many disorders, and even to take indications of 
'(Cure from them, it has been an object with those who have 
**xpade experiments on the blood, to determine the circumstances 
.'bn which its more perfect separation into these two parts de- 
pends ; it being obvious, that till this be done, our inferences 
from their proportions will be liable to considerable fallacies. 
Two of the latest writers on this subject agree, that if the 
blood, after being taken from a vein, be set in a cold place, 
it will not easily separate, and that a moderate warmth is ne- 
cessary: this is a fact that is evinced by daily experience. 

clearly shown that, in animals blooded to death, the specific gravity of 
the blood which flows last is diminished, and that there is not a greater 
difference in the specific gravity of the whole mass of such blood than 
in the serum alone ; whence he infers that the watery part is increased 
in the blood which flows last. After bleeding a man into two basins, 
I have several times found the serum of the last drawn blood speci- 
fically lightest. 

Dr. Davy's observations'* seem to show that in acute inflammatory 
diseases the blood differs very little in specific gravity from healthy 
blood, while in chronic diseases it is comparativelv dilute and of low 
specific gravity. And although he infers from his first table that the 
projjortion of animal matter is increased, and the proportion of water 
dimmished, still the details of his last table rather favour the conclu- 
sion that there is no constant relation between the presence of the buffy 
coat and the proportion of fibrin in the blood. But the old opinion of 
Quesnay,' Gaubius/ and Hey,^ that the fibrin is increased in the blood 
during inflammation, has been confirmed by Thackrah,** and adopted 
by Dr. Benj. Babineton,^ Mr, Grainger,-* and by later writers generally. 
Mr. Wharton Jones^ and Dr. Simon observe, that there is also a dimi- 
nution of the red corpuscles, which they believe are more quickly 
turned into fibrin* during inflammation than in health ; as was also the 
opinion of Quesnay and Bordenave, referred to, as well as the some- 
what similar notion of Sydenham, in the Introduction. 

Consult, for further details on the relative proportion of the three parts 
of the blood in disease, M. Andral's 'Essai d'Heraatologie Pathologique,' 
8vo, Paris, 1 843 ; the observations of Becquerel, Rodier, Simon, Marchand, 
Nasse, Enderlin, and others, given in the English version of Simon's 
' Animal Chemistry,' published in 1 845, by the Sydenham Society. 

^ Res. Phys. and Anat. ii, 31, 34, 39, 42. Blood, new ed. by Wright, p. 206-1 1, 

« Traite de la Saign^e, p. 415, 8vo, Paris, Svo, Lond. 1834. 

1 750. * Cyclopedia of Anatomy, i, 420. 

f Instit. Pathol. $$ 366.7» 8vo, Leid. Bat. i Elements of General Anatomy, p. 41, 

1763. 8vo. Lond. 1829. 

ff Obs. on the Blood, p. 21, 8to, Lond. ^ Report, H 19,20, 21,34,35, Brit, and 

1779. For. Med. Rev. No. nutv. 

** Inquiry into the Nature, &c. of the > See Notes xviii & cxtiii, and Introd. 
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They likewise say, that the heat should be less than that of 
the animal^ or than 98"^ of Fahrenheit's thermometer; and 
that, if firesh blood be received into a cup, and that cup put 
into water heated to 98°, it will not separate ; nay, they even 
say, that it will not coagulate ; but this, I am persuaded from 
experim^its, is ill founded (ii). 

EXPERIMENT I. 

A tin vessel, containing water, was placed upon a lamp, 
which kept the water in a heat that varied between 100° 
and 105°. In this water was placed a phial, containing 
blood that instant taken from the arm of a person in health ; 
the phial was previously warmed, then filled, and corked to 
exclude air. In the same water was placed a teacup half full 
of blood, just taken from the same person ; a third portion of 
the blood was then received from the same vein into a basin, 
and was set upon a table, the heat of the atmosphere being at 
67°. Now, according to their opinion, the two former should 
neither have coagulated nor separated, when that in the basin 
began to separate ; but, on the contrary, they were all three 
found to coagulate nearly in the same time ; and those in the 
warm water not only did separate as well as the other, but 
even sooner. 

EXPERIMENT II. 

The same experiment was repeated on the blood of a person 
that laboured under the acute rheumatism, whilst the heat of 
the atmosphere was no higher than 55°, and that of the warm 
water was 108° ; and the result of this experiment was not 
only a confirmation of what was observed in the first, but it 
even showed, that this degree of heat was so far from lessen- 

(ii.) Dr. Butt* says, that blood taken from a vein remains fluid if 
kept at the heat of the hving body, and that at about 32^ the blood con- 
cretes into an uniform mass, but does not separate. Schwenke** has 
some like erroneous observations as to the effect of heat. A moderate 
warmth is not essentia], though favorable, to the separation of the blood ; 
it will take place at from 40M4'*. The effects of different temperatures 
on coagulation are given in Notes iii, xi, and xvi. 

« De Spont. Sang. Sep. Sect, i, cap. ii, *" Hematologia, pp. 89-90» Svo, Hag. 
4to, Edin. 1760, in Sandifort. The- Com. 1743. 

aaur. t. ii. 
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ing^ that it increased the disposition to coagulate; for the 
blood in the cup and in the phial was not only congealed^ but 
the separation was much advanced before the whole of the 
blood in the basin was coagulated. Thence I am led to con- 
clude, that the separation of the blood in a given time, is in 
proportion as the heat in which it stands is nearer to the 
animal heat, or 98°; or greater in that heat than in any of a 
less degree (iii). And I am confirmed in this inference by 

(ill.) Mr. Hewson has clearly shown that a high temperature pro- 
motes and a low one retards coagulation. Mr. Hey* says, that a heat 
equal to that of the living body is most favorable to the separation of 
the serum and clot; and Professor Burdach,'* quoting Hewson^ Schroeder, 
and Thackrah, asserts that this heat is most favorable to coagulation. 
But it would appear to be more hastened by a higher temperature. lu 
Hewson' s experiments vi-ix, blood in the veins just removed from dogs, 
coagulated completely at 120°- 125° in eleven minutes, remained fluid 
after that time, when the heat was not raised above 114°; and when kept 
at rest in the vein in the Uving animal was not wholly coagulated m 
less than two or three and a quarter hours. Mr. Hunter^ found that 
blood removed in sections of the jugular veins from dogs, and heated to 
about 120°, coagulated five minutes sooner than when kept at its 
natural heat ; and that the contraction of muscle was hastened oy a tem- 
perature of 125° and of 98°. In Mr. Thacknih's experiments,"^ blood 
removed in the jugular veins from hving dogs, did not coagulate at th6 
atmospheric temperature in twenty minutes, nor in an hour at 9B-100° ; 
and blood, in portions of the umbilical cord, detached from a living 
child, and placed in water at 100-110°, was fluid and of the naturid 
consistence at the end of fifteen minutes, and found to contain clots after 
thirty-five minutes. Of blood abstracted as usual, he beUeved that a tem- 
perature of 1 20-130° considerably hastens coagulation ; and that 1 00-1 10° 
generally does so, but in a less marked manner. Sir Charles Scudamore* 
found that blood drawn from a person aflected with pleurisy coagulated 
quicker at 1 20° than at 98°. Dr. Davy's experiments' dispose him to 
infer that a heat of 120° immediately renders the blood more liquid 
and accelerates coagulation ; that it is rather retarded than quickened 
at 100°; more rapid at 80° or 90° than at 100°, and less so than at 
120°. Mr. Hunter* observed that a cup of blood put into water at 
150"^ coagulated much quicker than at 48°, whence he infers that heat 
acts as a stimulus upon the blood, adducing the experiment "as one of 
the proofs of the living principle of the blood, where it is contrasted 
with a similar experiment on living muscles." Mr. Prater** says, that 
blood is kept permanently fluid by a heat of 140-150°. 
The following is a brief synopsis of my own experiments. Fahrenheit's 

• Obs. on the Blood, p. 39. « On the Blood, p. 20, 8vo, Lond. 1824. 

•» Physiologic, tr. par Jourdan, t. vi, p. 45. ^ Res. Phyi. and Anat. ii, 78. 

*^ Worki, ed. by Palmer, iii, 26, 110. » Worka, ed. by Palmer, iii, 144. 

^ On the Blood, ed. 1834, Exp. 44, 4.5, 50, *" Exp. Inq. in Chemical Physiol. Part i, 
$1, 52, 56. pp. 12 et seq. & 73, 8vo, Lond. 1832. 
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experiments hei^after to be related^ wliere the blood iu tlie 
liriug animalj whilst at restj was found both to coagulate and 
to separate. 

It is well known, that the crassamentum consists of two 
parts, of which one giyes it soliditj, and is by some called the 
fibrous part of the blood, or the gluten, but by others with 
more propriety termed the coagulahle lymph ] and of another^ 



thennonietcr, as usual, was employed. Tbt blood experimeDted on 
wiw taken from the jugular yeinfl of troop horses; it was put into tubes 
of thill glass, about three eighths of an inch in diameter^ and then 
plunged into water heated to the required degrees. Diflereat neutral 
sal la were used ; but most commonly half an ounce of Glauber*® «aJt to 
iii DUnees of blood, being the mixture mentioned by Hewson, 

«. It iK extremely thiheuk to ascertain the precise degree of beat 
ino»t favonible to tbe coagulation of a spontaneonsly coagidabk* fluid ; 
but one cause of discordance a» to the etrecta of higher temperatures 
hm arisen from diflerenl metbodi* of expcriinenting. A cup of blood 
put iatti water at 1 50^^ as ia Mr, Hunter's eitpcriment, will coagulate 
before acquiring that heatj whilst blood in a thin tube, in the same water, 
may hare itu property of spontaneously coagulating quite destroyed* 

i, Diflerent portions of blood were subjected to every degree of heat, 
from 139^ to 151°, and in every trial the blood was fluid at the end of 
twenty miuuteB. It ne^er coagulated regidarlvj though it did »ome- 
timea partially; and at the higher degree there was, towards the bottom 
of the tube, a gnimous, and Bometimes a stiff and browniih paste, 
chiefly of corpuscles, leaving no fibrin behind when washed in a linen 
hag* The coagulable lymph was liquid at the top of the blood in the 
tube* 

c. Some liquor sanguims skimmed from fluid blood, and kept at a 
heat of 139^ for twenty minutes, never coagulated. Another portion 
of liquor sanguinis at NH-liiO"" was fluid at the end of tweuty -three 
miautes, but coagidated in twenty*eight, when it was more opaque than 
a portion of the same fluid which had coagulated in the air at 60"" in 
ibiirteen minutes* 

^. At a heat of 122% 123% 124% 125% aitd 126% coagulation of 
blood, and of liquor sanguinis separately, was hastened about two mi- 
nuteH, and rather more at the lower than at the higher degrees, 

e, A mjjtture of blood and salt, or of liquor sanguinis and salt, will 
not coagulate at any degree of beat short of that which coagidatea the 
albumen, commencing at about 1 25°, 

/* It is true that in salted liquor sanguinis at 124-127% though a 
great part of the mixture remaius fluid, a hi tie curdy, flaky, filamentous, 
and opaque precipitate forms, which is probably what Hew son describes 
in his Experiments vir and ix as coagulation ; though it di tiers from the 
tpontaneons setting or jellying into a transparent mass of a mixture of 
Kalted liquor sanguinis and water. 

(f. An shown in Note xvii, eennn mixed with Glauber's salt coagidates 
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which gives the red colour to the blood, and is called the red 
globules. These two parts can be separated by washing the 
crassamentum in water, the red particles dissolving in the 
water, whilst the coagulable lymph remains solid. That it is 
the coagulable lymph, which, by its becoming solid, gives 
firmness to the crassamentum, is proved by agitating fresh 
blood with a stick, so as to collect this substance on the stick, 
in which case the rest of the blood remains fluid\ 

The surface of the crassamentum, when not covered with a 
size, is in general of a more florid red than the blood was 
when first taken from the vein, whilst its bottom is of a dark 
colour, or blackish. This floridness of the surface is justly 
attributed by some of the more accurate observers to the air 
with which it is in contact ; for, if the crassamentum be in- 

* It may be proper to mention here, that till of late the coag^ble lymph has been 
confounded with the serum of the blood, which contains a substance that is likewise 
coagulable. But in these sheets, by the lymph, is always meant that part of the blood 
which jellies, or becomes solid spontaneously when blood is received into a basin, 
which the coagulable matter that is dissolved in the serum does not ; but agrees more 
with the white of an egg, in remaining fluid when exposed to the air, and coagulating 
when exposed to heat, or when mixed with ardent spirits, or some other chemical 
substances. 

at a lower heat than pure serum ; and the less water there is in senun, 
or in other words, the greater the proportion of albumen, the lower is 
the temperature required for its coagulation. Liquor sanguinis kept 
fluid by salt is only affected by heat like a concentrated serum. 

A. A fresh mixture of liquor sanguims and salt, diluted with four or 
five parts of distilled water, generally coagulates in less than twenty-five 
minutes at 65°; its coagulation is hastened by any degree of heat 
upwards to 123°; most so from 96° to 114°. From 124° to 127° its 
power of spontaneously coagulating is completely destroyed; and its 
transparency and fluidity are not lessened till the heat be raised enough 
to produce die albuminous precipitate described above, at/. 

t. When the red corpuscles are mixed with the salted liquor san- 
guinis diluted with water, coagulation is quickened at all temperatures, 
just as adding corpuscles to pure blood hastens its coagulation, as shown 
in Exp. 57-63, Echn. Med. and Surg. Joum. vol. bdv, p. 374. 

k. As coagulation is slower in tiie Uquor sanguinis apart from the 
corpuscles than with them, the retarded coagulation often observed in 
huffy blood seems to be an effect, and not, as has been so commonly 
supposed, a cause of the separation of the corpuscles and fibrin. 

ahe effects of a low temperature and of freezing on the coagula- 
tion of blood, and on the contractility of muscle, are mentioned in 
Note XI. 
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verted, the ccilours are changedj at least that wliicli is ooiv bt^- 
conic the upper surface assumes a more florid redness. This 
differenee of colour, other,^ have endeavoured to explain from 
the different proportions of the red particles^ or globules as 
they arc called, which^ say they, b<jing in a greater proportion 
at the bottom of the crassamcQtnm, make it appear black ; 
but, if inverted^ the globules then settle from the surface 
which is now nppermoatj and that becomes redder. But this, 
1 thiuk, is not probable ; for the lymph in the crassamentum 
is so firmly coagulated^ as to make it too dense to allow of 
bodies even heavier than the red particles to gravitate through 
it; for example, gold* That air has the power of changing 
the colour of the blood, has been long known ; and the fol- 
lowing experuneut shows it very satisfactorily, aud hardly 
leaves room to refer the appearance to another cansc (iv). 



(iv,) Schwenke* entertained the error mentioned in the te^t, that 
the hcflTier ccvrpusrleB sink through the clot, whily ihe hghter ones 
rise to its tniddW and surface. 

Fraca**8ati^' noticed the effect of air in making the clot more florid. 
Harvey^ admitlod that the blood from au artery of a living animal is 
more Jlorjd tlian from a vein, whieh he aserihed to accidental circuui- 
itauet'B, for he belieTed that the colour of the twa kinds of bltiod is 
cwaentially the same* Lo^er*^ specially proved the difference of colour, 
rorreclly inferring from e.tperimcntB that the change is effected in the 
Inngs, and furtlier «upiM>rting thii inference by observing that air pro- 
dueea just the same florid hue on the surface of the bloocl-elot out of 
the body. Mayow^ fully admitted Lower's view« ; and attributed the 
change of colour suilered by the blood in pajising through the luug» 
to itM abKtractiug from the atmoBphere a nitro-aerial spirit^ many of the 
properties of Tft'hieh» as he described them, belong to oxygen. Seuac^ die- 
heheved that air ailects the colour of the blood; he attributed the change 
of colour lo the more or less density and cohesion of the corpusdesj 
and treated Mayow with improper contempt. Dr. William Hunter* 
tj^ught the difi'erence of colour between arterial nnd venous blood, 
llalier^* opposed Lower's conclusions ; and even declared that he had 
a hundred times assured himi^elf, iu dogs^ that there is no difference of 
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EXPERIMENT III. 

Having laid bare the jugular vein of a living rabbit, I tied 
it up in three places ; then opening it between two of the liga- 
tures, I let out the blood, and filled this part of the vein with 

colour between the blood of the pulmonary artery and vein; and though 
he observed that the blood of the crural artery is brighter than that of 
the vein^ he denied that the difference of colour is caused by the action 
of the lungs. Cigna* refuted the error that the lower part or the blood- 
clot is darkened by the sinking of the heavier and blacker corpuscles. 
He gave some experimental proofs of the brightening effect of air on the 
colour of the blood ; but believed that the air is not introduced through 
the lungs, their chief office being, as he thought, for exhalation and to 
cool the blood. Dr. PriestleyJ ascertained the correctness of Lower's 
results, and that air will act on the blood through a moist membrane. 
Priestley also proved'' that the brightening of the blood is produced by the 
oxygen only, and that carbonic acid, hydrogen, and azote, have the 
contrary effect. 

More recently. Dr. Stevens^ has arrived at the very different conclusion, 
that the bright colour of arterial blood is caused chiefly or entirely by 
the agency of the salts of the serum on the hematozine; and that oxygen 
changes the colour of blood from venous to arterial, merely by re- 
moving the carbonic acid which is the cause of the dark hue of venous 
blood. Dr. Turner" fully adopts these views ; and Mr. Hoffmann* 
is also favorable to them, chiefly because he found that salt alone 
will render black blood florid, while air without salt will not pro* 
duce the effect, as he illustrates by a bit of clot rendered dark 
by distilled water. I find that the clot, darkened by washing with 
water, is also made florid by sugar, though less brightly and quickly 
than by the salt. Dr. Christison,*' on agitating red corpuscles and 
serum of blood with atmospheric air, always found that oxygen disap- 
pears while carbonic acid is formed ; but, owing to the strong solvent 
power of the serum on this acid, he beUeved that more of it was formed 
than appeared in the residual air. In all these experiments venous 
blood acquired a bright vermilion hue, and arterial blood had its florid 
tint heightened. Dr. Davyi* obtained the same results as to the absorp- 
tion of oxygen by the blood and the consequent brightening of its colour. 
But in the residual air he could detect only a trace of carbonic acid, 
not exceeding one per cent. ; and none at all when, instead of common 
air, pure oxygen was agitated with the blood. He observed that venous 

> Miscel. Phil. Math. Taurinensis, t. i, 4to, ^ Elements of Chemutry, 5th ed. p. 972» 

1759; et Melanges de la Soc. Roy. 8vo, Lond. 1834. 

de Turin, torn, y, 1770^. " Lond. Med. Gaz. xi, 1833, p. 887. 

i Phil. Trans. 1776, Ixrl, 239. *" Edin. Med. and Sorg. Joum. xxxv, 

^ E3q>. and Obs. on different kinds of Air, 97-100. 

8to, Birmingham, 1790, iii, 363. ■» Phys. and Anat. Res. ii, 138-9, 176- 

I On the Blood, p. 27, 8to, Lond. 1832 ; 182. 

Phil. Trans. 1835, p. 352, et seq. 
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Hir. After letting it rest a little, till the air should become 
warm, 1 took off the li^ture wliich separated the air from the 
bloody and then gently mixed them^ and I observed that the 
venous blood assumed a more florid redness, where it was in 



blood when acted on by the air-puTnp did not acquire the arterial hue, 
even when carbonic acid was abstracted ; and yet the florid tint was im- 
parted to Tenons blood by ag:itating it with a mixture of oxygen and 
carbonic acid gaaea, although the blood absorbed a much larger portion 
of the latter than of the former gas. 

The results of these two last experiments, as Dr. Dayy remarki, are 
nowise reconeilable with the theory of Dr, Sterena, but perfectly in 
accordance with the older views wliicb be controverts^ Br. C. J. B* 
WUliamB^ gives some experiments to prove that oxygen and the salts 
produce the florid effect by causing the refleetion of more light through 
the colouring matter. Dr* Davy concludes that neutral salts brighten 
the blood by separating the corpuscles, so that they retiect more light ; 
and that water, acids, and other agents^ darken the Mood by altering 
the form of the corpuscles and partially dissolving the colouring matter. 
He remarks that hematozinc is black only in mass, anJ red when re* 
duced to powder, or viewed in a small portion hy traasmitted light. 

This exactly agrees with the conclusion of Dr. Wells,* that air imd 
neutral salts alfect the blood just as bright vermilion is produced from 
cinnabar by subjecting it to minute mechanical division. He proves by 
an ingenious experiment^ that the opacity of the blood and the reflection 
of light Tiom it are increased by neutral salts. Now, if the brightening 
of the blood arise simply from the action of the agents on the colouring 
matter, it should suffer the same change when separated from the cor- 
puscles ; but this it does not j for although Dr. Stevens states that the 
(•alts strike a scarlet colour with the pure bbick heraatozine,' this effect 
did not occur in several trials which I made by treating a solution of 
it either with oxygen, sugar, or neutral salts. The experience of Dr. 
Davy with common salt, and of Dr. WeOs with air and neutral salts, 
was the same j and Miilder* found that hematoaiue, separated from the 
corpusclca, is not changed in colour either hy oxygen, carbonic acid, or 
protoxide of nitrogen. In all my experiments the red corpuscles were 
reduced in size, both in breadth and thickness, by neutral salts, and in 
a less degree by sugar and by oxygen ; while the first effect of water 
and of carbouic acid was to swell the corpuscles and make them more 
^lobular, though they became much smaller after the bematozine dis- 
Dived iu the fluid. The observations of H . Naese, Scbultz, Henle,' and 
^f Miilder,* are in many respects similar. In short, it wotdd appear 
that it is simply to changes in the coqjusclea and their state of aggre- 
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contact with the air-bubbles^ whilst in other parts it remai^ed 
of its natural colour. 

There ia a difference between the arterial and venous blood 
in colour ; the former is of a florid red like the surface of the 
crassamentum^ the latter is dark or blackish like the bottom 
of the crassamentum. This change in its colour is produced 
on the blood as it passes through the lungs^ as we see by 
opening of living animals^ ; and as a similar change is pro- 
duced by air applied to blood out of the body^ it is presumed 
that the air in the lungs is the immediate cause of this change ; 
but how it effects it, is not yet determined. 

As the blood is changed to a more florid red in passing 
through the lungs, or from the venous to the arterial system, 
so it loses that colour again in passing from the arteries to the 
veins in the extreme parts, especially when the person is in 
health ; but every now and then we observe the blood in the 
veins more florid than is usual, and it likewise frequently 
happens in venesection, that the blood which comes first out 

* That this change is really produced in the lungs, I am persuaded from experi- 
ments, in which I have distinctly seen the blood of a more florid red in the left auricle 
than it was in the right. But some authors of the greatest authority say that they 
could not observe any such difference in a great number of experiments which they 
made ; but this I should attribute to their having been later in opening the left auricle 
after the collapsing of the lungs than I was ; for it seems probable, that whatever is 
the alteration produced on the blood in its circulation through this organ, that 
change cannot take place after it is collapsed. 

gation that the effect of many substances on the colour of the blood is 
owing. 

The discordant observations as to the difference of colour between 
arterial and venous blood may be partly owing to the facts observed by 
Dr. Crawford^ and Dr. Davy,* that when dogs or sheep are exposed to 
a temperature above 80^ the venous blood becomes more florid, and 
the arterial less so, than at a temperature several degrees lower. The 
brightening of arterial blood seems to depend on the quantity of oxygen 
consumed in respiration, which is greatest in cold weather. Harvey 
probably made many of his experiments in Italy. Dr. Davy could 
perceive no difference of colour between the blood of the jugular vein 
and carotid artery of a sheep in the hot months, at Malta. Mr. 
Thackrah,^ on bleeding a man in a warm bath, observed that the 
blood from the basilic vein was scarlet. 

" On Animal Hett, p. 307-8, 8vo, Lend. ' Researches, ii, 140. 

1788. 7 On the Blood, ed. 1834, p. 123. 
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is blackish (v), and that which comes afterwards is mare florid : 
in siich ciise», the arterial blood passes into the veins without 
undergoing that change which is natural to it. 

Some of the neutral mlts have a similar effect ou the colour 
of tlie blood to what air has, particiJarly nitre ; thence &onie 
have attributed the difference of colour in the arterial and 
venoua blood to nitre^ which they supposed was absorbed &om 
the air whilst in the lungs. But we know that this is a mere 
hypothesis, for air contains no nitre (vi). Indeed, nitre is far 
from being the only neutr^ salt which has this effect on the 
bloody for most of them hare some degree of it. In making 
some experiments ou this subject, I have observed a more re- 
markable effect which some of the neutral salts have upon the 
blood; and that i.s, being mixed with it when just received 
from the vein, they prevent its coagulation, or keep it fluid, 
and yet, upon adding water to the mbrture, it then jellies or 
coagulates. Thus, if six ounces of human blood be received 
from a vein upon half an ounce of true Glauher*s salt reduced 
to a powder, and the mixture agitated so aa to make the salt 
be dissolved, that blood will not coagulate on being exposed 



(v.) Blood quickly becomes darker by stagnatioa in the hving body, 
la bleeding a horse, if the neck be tiecl up a few minutes, the first 
flowing blood from the vein will be very chirk coloured. Two hours 
after patting two hga tares on the femoral artery of a dog, 1 found the 
included blood as dark aJi tbat of a vein. Mr, Hnnter* noticed a 
darkening of the ariertal blood merely from the stagnation produced by 
a tourniquet. At the temperature of the body changes take place very 
rapidly in the blood. IIa darkening from itjignation may perhaps be 
owing to the conversion of a little oxygen, in contact with the red cor- 
pu«ele8, into carhonie acid.'' 

(vk) Perhaps Majow's nitro-aerial spirit, mentioned in Note iv, 
may be here confonnded with nitre. But when Hew son wTote, there 
was an opinion current that the air in many places is impregnated with 
nitre, which he correctly opposes as a mere hypothesis. The know- 
ledge then possessed of the atmoBphere was very vngue. Oiygen, Dr. 
Priestley'i dephlogiaticated air, waa dincovered by him InAugtjat 1774, 
three years after the publication of this part of Uew^oa^s worka. 
Among the earher observers on the effects of salts on the colour and 
eortgnlaiion of the blood, were Dr. Freind^* J. Ilandley,** and Thomas 
Schwenke.* 



* Oa th« Blood, Palmer*» ed. p* 88. 
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to the air^ as it would have done without the salt ; but if to 
this mixture about twice its quantity of water be added^ in a 
short time the whole will be jellied or coagulated, and on 
shaking the jelly, the coagulum will be broken, and the part 
so coagulated can be now separated as it falls to the bottom^ 
and proves to be the lymph. 

In these mixtures of the blood with neutral salts, the red 
particles readily subside, (especially if human blood be used) 
and the surface of the mixture becomes clear and colourless ; 
and being poured off from the red part, it is found to contain the 
coagulable lymph, which can be separated by the addition of water. 

I have tried most of the neutral salts, and have made a 
table of their effects on the blood ; but it is not necessary to 
trouble the reader with it, as we do not see what use it could 
be in medicine; for we must not conclude that their effects 
within the body would be the same as out of it.^ Indeed, 

* The salts which keep the blood fluid by itself, and yet allow it afterwards to jelly 
on being mixed with water, are, sal Glauberi vems (sulphate of soda) ; sal digestlvus 
Sylvii (chloride of potassium) ; sal communis ; nitrum commune ; nitrum cubicum 
(nitrate of soda) ; sal diureticus (acetate of potash) ; borax ; the salt made of vinegar 
and the fossil alkali ; and the salt made with vinegar and chalk. 

The following salts likewise keep the blood fluid, but do not allow it to jelly when 
mixed with water : Tartarus vitriolatus (sulphate of potash) ; sal Epsomensis ; sal 
ammoniacus communis; sal ammoniacus nitrosus ; sal rupillensis (tartrate of potash 
and soda) : but alum, on being mixed with blood, coagulates it immediately (vii). 

^vii.) Dr. Davy* found that various salts and vegetable matters 
which prevent or retard coagulation, commonly have their influence 
destroyed by dilution with water ; and he believes that blood kept fluid 
by those agents would coagulate in every instance, if the due propor- 
tion of water were added. He shows that the blood may be preserved 
either Uquid or viscid, by the neutral salts, for days or weeks, without 
losing the power of coagulating and of contracting when properly di- 
luted with water ; in the liquid state resisting putrefaction, and yet 
readily yielding to it after coagulation. Some horse's blood, which I 
had kept fluid with nitre for fifty-seven weeks, readily coagulated when 
diluted with water. 

Mr. Prater, too,^ supposes that all the neutral salts only suspend co- 
agulation ; and he has proved that blood which has been kept Hquid, 
either by Epsom salt or carbonate of potass, will coagulate after the 
addition of certain proportions of water. He suggests, from a trial 
with muriate of soda, tiiat a small proportion of aU the neutral salts 

• Besearchei, ii, 101-2. 
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these experiments, as well as some others, were not made so 
ranch with a vieiv of any immediate application to medicine, 
as to determine the properties of tlie blood chemically ; for, 
having set ont with a persuasion^ that a more particular ac- 
quaintance with the properties of this fluid waa necessary be- 
fore we could arrive at the knowledge of some of tlie animal 
fuuctioDs^ such as the manner in which the bile and other se- 
creted fluids are formed, I therefore was anxious to throw some 
more light on tMs subject. With this view I have made some 
experimeuts even on living animals^ being convinced that my 
inquiries would nut otherwisae be satisfactory. 

When blood is thus kept fluid by Glauber's salt, it still re* 
tains its property of being coagulable by heat, and by other 
substances as before, air excepted. This method of keeping 
tlie blood fluid may therefore be useful, by aftbrding an oppor- 
tunity of making some experiments upon it, which we could 
not otherwise do from its coagulating so soon when taken firom 
the vessels. 

This property of one of the neutral salts has been long 



will liiisten coagulatioTi, though they prevent it in greater quautity. 
Dr. Simon*^ meuliona, quoting Hamburg^r^ that carbonatcfl and acetates, 
in all degrees of concentration, prevent the eoagulatioo of the blood ; 
while tile aulphates, tartrates and borates, in strong solution retard 
and in weak solution accelerate coagulation. In ray experiments'^ with 
ftolnlions of common salt, five and ten graini to mi ounce of water, co- 
agulation was somewhat retarded, hut iiiQ»t «o by the weaker solution ; 
atid an oance of luueilage, having either tive or ten grahis of salt dis- 
solved in it, likewise retarded coagulation, though less so than the ran- 
eiJage without the salt. The con trad ion of the clot was generally much 
iliiniuLshed by the aqueous sahue solutions, but not by the nnicUaginoua 
saline s*olutions, Mr, Prater observed that either a saturated or a very 
weak iolution of common salt, prevents the contraction of a portion of 
muscle removed from an animal jutst killed, and that tlic addition of 
water docs not restore the contractile property. Mr. Aneell* haa given 
a eopioua table of the eifect^ of various substances on the coagulation 
of the blood. 

The eflTect of neutral salts in preaerring the fluidity of the blood is 
probably dependent on the solvent power, which M. Denis^ has shown 
them to possess over the fibrin. But this requires further inquiry, ■ 

" Aairail Cbem, l, 1 l^p if* by Dr* Day^ " L«:«uf«s an the Bloody Lweel, toI. i, 
8%i>, U>tid. 1845. Ii?39-I0* p. 522. 

') Kiliru Med. and Surg, Journ. fat* lilv, * Et»ii lur le Stng, 8vo, Pant, 1838, 
37(K Eifp. 20-28, |i|i. 71-2. 
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known amongst those whose who prepare the blood of cattle 
for food ; £Dr it has long been a practice with such people^ to 
receive it into a vessel containing some common salt, and to 
agitate it as fast as it falls, by which means the coagulation is 
prevented, and the blood remains so fluid as to pass through a 
strainer, without leaving any coagulum behind : by this means 
they have an opportunity of mixing it with other substances 
for culinary purposes. 

Although the coagulable lymph so readily becomes mAid 
when exposed to the air, yet whilst circulating it is far from 
that consistence : it has indeed been supposed to be fibrous (viii), 
even whilst moving in the blood-vessels, but erroneously. 

(viii.) It was a question in Haller's time and before, whether the 
coagulable lymph be fibrous in the circulating blood.* And, notwith- 
standing the evidence to the contrary, referred to in the Introduction, 
Dr. Buchanan^ has lately published some interesting observations, to 
show that the fibrin is not dissolved in the animal fluids, " but exists, 
while yet within the body, already solidified, and organized in the form 
of granules and vesicles ; and that the process of coagulation consists 
simply in the aggregation of these minute granules and vesicles into a 
mass visible to the naked eye." Unquestionably, minute molecules and 
pale primary cells which floated in the fluid blood, are included in the 
fibrinous clot ; but the deUcate fibnls, which I have depicted^ as con- 
stituting the bulk of such clots, do not appear to be formed of particles 
before visible by the aid of the microscope in fluid blood, or in the 
liquor sanguinis apart from the red corpuscles. Besides, similar fibrils 
may be instantly produced by chemical action in certain fiuids.^ In 
the clot spontaneously formed in a mixture of two varieties of perfectly 
transparent serum, mentioned in Notes xviii and cxviii, I have dis- 
tinctly seen the fibrils ; whilst they were not visible in the stiff, homo- 
geneous, hyaline coagulum, formed after adding water to a fluid mix- 
ture of a neutral salt and coagulable lymph, unless occasionally when 
the mixture had been much more diluted before coagulation. 

What is the proof that the fibrils of fibrin may not be the primordial 
ones of some animal textures ? And, as mentioned more fully in the 
' Philosophical Magazine' cited below,*^ I know not how this setting 
of fibrin into fibrils can be reconciled with M. Schwann's theory,* that 
all fibres arise from a transformation of cells ; or with Dr. Martin 
Barry's,' that the origin of the fibrils is from the interior of Uie blood- 

^ Elem. Phys. torn, ii, 68-70 ; Senac, Edin. Med. and Surg. Journ. toL Ix, 

Traits da Coeur, ed. 1749, ii, 102.3. p. 161 ; and Mr. Addison, Trans. 

»» Proc. Glasgow Phil. Soc. No. 7. Prov. Med. and Surg. Ass. vol. xii, 

c Gerber's Anat. 8vo, Lond. 1842, pL 28 ; 249-50. 

and Lond. & Edin. Phil. Mag. S. 3, « Wagner's PhysioL tr. by Dr. Willis, 

voL zxi, 1842, pp. 242^. p. 222. 

^ Gmby, Morphologia Fluidorom, 8vo, ^ PhiL Trans. 1842, p. 90. 

^ndobonae, 1840, tab. 5, flg. 83 ; ^ 
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It is this cong>]lable lymph which forms the inflammatory 
cnist, or buff, as it is called. It likewise forma poh'pi of the 
henrt, and sometimes fills up the canities of aneurisms, and 
plnga np the extremities of divided arteries* It is supposed, 
by its bccomiag solid in the body, to occasion obstructions 
find iiiflammationa ; and even mortificationsj fi^m the exposi- 
tion to cold, liave been attributed to its coagulation. In a 
word J this lymph is supposed to have so great a share in the 
cause of several diseases, that it would be a desirable matter to 
be able to ascertain the causes of that coagulation, either in 
the body, or out of it. 

The blood, when receired into a basin, and suffered to rest 
in the common heat of the atmosphere, very soon jellies or 
coagulates ; the part wliich now becomes solid is the coagulahle 
lymph, as has been shown above. The circumstances in which 
it now differs from what it was in tlie veins, are these : it is 
exposed to the air, to cold, and is at rest ; for whilst in the 
body, air is excluded^ it is there of a considerable warmth, 
and is always in motion. The question is, to which of these 
circumstances its coagulation whilst in the basin is chiefly 
owing? This question, I beheve, cannot well be answered 
from the experiments that have liitherto been made. It has 
indeed been said, that the cold alone coagulated it ; for, say 
they, if you receive blood into a basin, and set that basin 
in wai^ water, and stir the blood well, it can be kept fluid. 
But in the experiments from which this conclusion was made, 
I find there has been a deeeptionV In short, I have found that 
it coagulates as soon when kept warm and when agitated (ix), 

t Thai is, the Ijmph re^y hml tw^ii cdagtUate^lT liut by the agitation had Ukewif4: 
been stparmted (mm the ri^^t of the lil&Ofl, ^d hftd thereby e»c{iped noUec. 

discs* Fibrin uiidergc»es modifications in its chemical properties after its 
teparat ion from the blood, being especially If 8a susceptible of the nctioii 
of acetic acid, m meutiotied in the Note to Gcrber's Anatomy, p. 1J5. 

A notice m given in the Introduction^ of the incorrect views of Sir 
E, Home and otbers ; as well as of the singular claim of 5L Denis to 
the diiicovery of the liquidity of the fibrin in the circulating hlood, 

(tx.) The opinion that a^tation prevents coagulation was entertidned 
by Lower/ and atnted as a well-known fact 159 years aften^-ards, by 
Dr, Bostock.^ Senac"" adduced the supposed fact a^ a proof of the 

■ Dc Cordct StOp Land. 16e[>, p. 173. 

** Ekmptilnry System of Plvysiol i, ^Sfl, 440, 2d eil. 8vo, Lond. 1828. 

* Tmt^ do C<EUf, til 17i9« ii, 134. 
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as it does when suflPered to rest and to cool. As the subject 
seemed to me of importance^ I have endeavoured to ascertain 
the circumstance to which this coagulation is owing by seyeral 
experiments, in each of which the blood was generally exposed 
to but one of the suspected causes at a time. Thus, in order 
to see whether the blood^s coagulation out of the body was 
owing to its being at rest, I made the following experiment : 

EXPERIMENT IV. 

Having laid bare the jugular vein of a living dog, I made a 
ligature upon it in two places, so that the blood was at rest 
between the ligatures ; then covering the vein with the skin, 
to prevent its cooling, I left it in this situation. From several 
experiments made in this way, I found in general, that after 
being at rest for ten minutes, the blood continued fluid; nay, 
that after being at rest for three hours and a quarter, above 
two thirds of it were still fluid, though it coagulated after- 
wards. Now the blood, when taken from a vein of the same 
animal, was completely jellied in about seven minutes. The 
coagulation therefore of the blood in the basin, and of that 
which is merely at rest (x), are so different, that rest alone 

power of the action of the blood-vessels in keeping the blood fluid. 
Mr. Hewson's conclusion accords with that now proved to be correct. 
Mr. Hunter^ states that coagulation b hastened by shaking the blood in 
a phial^ with or without the exclusion of air. Mr. Thackrah/ Dr. Davy,' 
Sir Charles Scudamore,^ and Mr. Prater/ have proved that even violent 
shaking of the blood does not prevent coagulation, but merely separates 
the fibrin into small fragments, which may be collected on a filter ; and 
that moderate agitation rather hastens coagulation. 

The effect of rest on coagulation is mentioned in Note x, and of 
heat in Notes iii and xvi. 

S.) The effect of living tissues in retarding coagulation is mentioned 
ote XIII. Mere rest has no effect whatever on the coagulation of 
fibrin. In cases of empyema, I have thrice seen the matter, compressing 
and condensing the lung and depressing the diaphragm, coagulate spon- 
taneously when set aside in jars, although it was fluid many hours after 
death, and must have been in a state of comparative repose during 
life, for the matter completely filled the cavity. Blood sometimes 
remains fluid and in complete rest for several hours after death, 
and yet coagulates readily on exposure, as in Mr. Hewson's Exp. xvi. 

<* Works, ed. by Ptlmer, iii, 31. v Essay on the Blood, 8vo, Lond. 1824, 

' On the Blood, p. 68, ed. 1834. p. 40. 

^ Researches, ii, 65. *> Exp. Inq. in Chem. Phys. Part I, 17. 
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cannot be supposed to be the cause of th€ coagulation out of 
the body. 

To see tlie effects of cold ou the blood, 1 made this experi- 
ment : 

BXFKRIMENT V. 

I killed a rabbity and immediately cut out one of its jugular 
veins, proper ligature^s being previously made upon it ; I then 
threw the vein into a solution of sal ammoniac and snow, in 
which the mercury stood at the 14th degree of Fahrenheit's 
thermometer. As soon as the blood was frozen and converted 
into ice, I took the vein out again, and put it into lukewarm 
water till it thawed and became soft ; I then opened the vein, 
received the blood into a teacup, and obsen'ed that it was 
perfectly fluid, and in a few minutes it jellied or coagulated as 
blood usually does. Now, as in this experiment tlie blood 
was frozen and thawed again witliout being coagulated^ it is 
evident that the coagulation of the blood out of the body is 
not solely owing to cold (xi) any more than it is to rest. 



In the heart of a man fkiU^en honra aft«r deatli, when the limbs were 
vtifleneil, I have seen fluid blood which coagulated after exposure. 
Dr. Davy^ has made sevend exact obfterrations to the same etiect, one 
twenty-moe and several twenty-six hours after death. Dr. B, G. 
Babington^ has recorded an imitauce of the same kind in bloody 
fluid from the brain. Occasionally blood ia extmvasated and stag- 
nated in the hving body for an indefinite time, and yet retaina 
iti fluidity, as Mr, Hunter* and Mr. Csesar Hawkins have noticed. 
I aaw ft case in a soldier who had receiyed a bruise in his loiui*, from 
hia horse bolting with him over a bridge in Hyde Park ; the injured 
part quickly swelled, evidently from effuaed flaid, which was let out 
twenty-eight days afterwards. It mea>«jred five ounces; was as liquid 
an blood just drawn from a vein, and coagnlated in a cup in less than 
thirty minutes. The corpuscles were observed to be unchanged, and 
readily collecting together in the usual way by their broad surfaces ; 
next day, the clot was moderately firm, scarlet at the top, isomewhat 
contracted, and surrounded by a Uttle serum* 

Tlie effect of agitation on coagulation is mentioned in Note ix. 

(xl) Aristotle^* Harvey,'' and Sfdenham/ attributed the coag:ulation 
of the blood to the escape of ita natiTe animal heat or to the cold of the 



f Reieju-cbe«, li, 20G, 122. 

* CycltuMcdia of Anatomy^ K 43 L 
^' Works, ed* by Pilmer» 'm, 33, 

• D« Part. AiumAl, lib. iU^A, 



^ Dt Geiier* Ammaf. fi. 404, Op. om. n 
Coll* Mf^d. Loud. edit. 4lo, 1 7G6. 

^ Op* onuilii, imp. Sue. SydiiuhAmiartH!, 
Bvo, Loud. tS44. p. SU7. 
2 
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Next^ to see the effects of air upon the bloody I tried as 
follows: 

EXPERIMENT VI. 

Having laid bare the jugular vein of a living rabbit, I tied 
it up in three places, and then opened- it between two of the 



atmosphere. Fourcroy^ stated that caloric contributes to the fluidity 
of the blood, which becomes concrete in coohng. Gaubius*^ concluded 
that the fluidity of the blood is preserved by the heat and motion of the 
Uving body. Mr. Hewson's conclusions, that cold, so far from being 
the cause of coagulation, actually retards it, and that it may be sus- 
pended by freezing the blood and restored by thawing it, are now well 
established. Senac' had noticed that the blood of fishes in winter 
cannot be kept fluid by heat ; and Mr. Hunter^ states that he observed, 
ofi'Belleisle, in 1761, the blood of a fish, at a temperature about 6(f, 
immediately coagulate on being let out of the animal into the atmos- 
phere at 70°. Mr. Hey,** Mr. Thackrah,* Sir Charles Scudamore,^ and 
Dr. Davy,'' all ascertained that a low temperature retards coagulation. 
Thackrah found that human blood remains liquid upwards of sixteen mi- 
nutes at 45^ and freezes at a temperature between 20° and 30°. Dr. 
Davy has seen blood remain fluid for more than an hour at 32°, and not 
freezing until reduced some degrees lower; and he informs me that he has 
seen the trout active in water in which ground-ice was forming at 32°. As 
mentioned in Note iii, he infers that a heat of 120°, which hastens the 
coagulation of the blood, first makes it thiuner and more hquid ; and 
he agrees with Mr. Hewson, that a low temperature, which retards 
coagulation, renders the blood more viscid. 

Mr. Hunter^ froze some blood rapidly by subjecting it to a cold 
below zero ; after thawing the blood, it became fluid, and then coagulated, 
he believed as quickly as if it had not been -frozen. He found that 
portions of musdc removed instantly from a hve frog, and from a 
bullock just knocked down, contracted after having been frozen and 
thawed in the same manner, though irritation did not produce any 
sensible motion in the fibres. '' This," he says, '* is exactly similar to 
the freezing uf blood too fast for its coagulation, which, when thawed, 
does afterwards coagulate, as it depends in each on the life of the part 
not being destroyed." An4 he observed that a high temperature acts 
alike as an excitement to the coagulation of blood and to the contraction 
of muscle, '' both apparently depending on the same principle, namely, 
life." Although Hunter never saw the life of a whole animal, which 
had been frozen, return by thawing. Dr. Davy" has shown that the 

«» Journal de Physique, 4to, Paris, 1749, ^ Ob8.ontheBlood,8vo,Lond. 1779,p.34. 

torn. xUv, p. 382. « On the Blood, ed. 1834, p. 67. 

« Institutiones Pathologiae, § 336, 8vo, J Essay on the Blood, p. 21. 

Leid. Batav. 1758. k Researches, ii, 75. 

f Traits du Coeur, ii, 133, ed. 1749. » Works, ed. by Palmer, iii, pp. 109-13. 

» Works, ed. by Pahner, iii, 26. » Researehes, vol. 2, p. 121. 
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ligaturesj and emptied that part of its blood. I next blew 
warm air into the empty vein, and put another ligature upon 
it, and letting it rest till I thought the air liad acquired the 
same degree of heat as the blood, I then removed the inter- 
mediate ligature, and mixed the air with the blood. The air 
immediately made the blood Jlorid, where it was in contact 
with it, as could be seen through the coats of the vein* In a 
quarter of an hour I opened the vein, and found the blood 
entirely coagulated; and as the blood could not in this time 
have been completely congealed by rest done, the air was 
probably the cause of its coagulation. 

From comparing these experiments, may we not venture to 
conclude, that the air (xn) is a strong coagulant of the blood, 



eonnnon medieitial leeeh may be restored to life afttr having been com^ 
pletely frozen ; Lister, Bonnet, and others" have observed theAame fact 
in the larvEe of insects ; aad Budolphi,^ in the Filoria capsidaria. 

Dr, Davy has proved that the blood of a fowl may be thrice rapidly 
froieu and thawed, and yet retain its coagutating power. He ali^o froie 
some human venous blood, which coagulated in about eight minutes 
after it was gradually and completely thawed ; and on the following 
day there wos a distinct separation of aemm from the clot. The results 
obtained by Mr. Thaekrah'^ to the contrary, are of no weight against 
the mass of positive testimony above quoted, Mr* Hewson states at 
pp. 25-26 how he varied his experimetitB on the freezing of blood. 

The effects of a high temperatare in hastening the coagulation of hlocMl 
and the contraction of muscle arc mentioned in Notes ni and xv[, 

(xii.) It follows directly from Mr. Hewson's erperimenta, that 
though air may promote, it is not the cause of the coagulation of the 
blood* This he knew ; for he observed that it coagulates when kept at 
rest in the veins of living dogs and rabbits, in the sacs of aneurismBj 
and in the heart and blood-vessels after death; while, m some of his ex- 
periments, he found that blood when less expoiied to the air coagukted 
sooner than when more exposedj which he tticribed to the retarding in- 
fluence of cold on coagulation. It has long been known that air may 
be gradually introduced into the veins of living animals without any ili 
elFect,* Sproegel,^ after killing dogs by blowing air into the veins^ 
statea that the blood waa £iud, even more so than natural, contrary to 
tilt iisertion which aome persons had made that it is coagulated ; and 



n Carpenter's Geo. and Comp. PLfi. p. 

175, Bvo, LoiiJ. Ift4l, 
« Eatw- Uitt. ^«t, 8w, Amstel 1B09» 

^ Oiithi! BlcMMlcd. IBM, pp. 37* 67* 68. 
• lUllf^r, ill Boc-rlituiv. f rclcce. Aead. Bvq, 



seirchei de Phyiiol §vo, I'aris. I B 1 1 , 
p» 34 ; Majeiidtt?, PtiysioL tr. Iiy Mil- 

* Eitp. circa voria veiicna m vM% ani- 
iiialiboB iDit. ^ xUiip GotL 1753, in 
HaHer. DkpuUt. ad Morb. L yd, 4to, 
JLaiii&n. 17 bB, 
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and that to this its coagulation when taken from the veins is 
chiefly owing, and not to cold, nor to rest ? 

But although it appears from these experiments that the 
coagulation of the blood in the basin is owing to the air alone ; 



Thackrah/ in similar experiments, in which the air was well mixed with 
the blood, says that it either remained fluid or had its coagulation re- 
tarded ; but these conclusions require further examination. 

Mr. Hunter's statement,^ that blood coagulates more readily in yacuo 
than in the open air, is negatived by Dr. Davy's experiments,' from 
which it results that the rate of coagulating is much the same under the 
exhausted receiver as in the atmosphere, certainly not quicker, but 
rather slower, which he suggests may be owing to the coohng effect o^ 
exhaustion. From the experiments of Sir Astley Cooper and Mr. 
Thackrah,^ it appears that blood, when removed from hving does in 
such a manner as to cut off all communication with the atmosphere, 
coE^gulates in ten or fifteen minutes. In some similar experunents 
which I made, coagulation was generally, but not invariably, slower 
than in blood received through the air into a tube. Exclusion of air 
then from the blood, merely retards coagulation ; and this agrees with 
the observations of Dr. Babington^ and Dr. Davy** on the coagulation 
of blood covered with oil. 

It results from Sir Humphrey Davy's experiments,^ that coagulation 
is neither materially hastened nor retarded by nitrogen, nitrous gas, 
common air, oxygen, nitrous oxide, carbonic acid, or hvdrocarbon. 
Dr. Davy's observations^ on the effect of carbonic acid ana of oxygen 
are simikr. Neither the cause of the coagulation of the blood, nor of 
its fluidity in the living animal, is yet known. All that has been clearly 
determined is, that certain conditions or substances either hasten or 
retard, suspend or prevent coagulation ; and some of them would appear 
to have directly opposite effects in different proportions, as noticed in 
Note VII. 

The causes usually given, on the authority of Mr. Hunter,^ as alto- 
gether destroying the coagulable property of blood and the contractility 
of muscle, are some of them so doubtful that they all require to be ex- 
amined anew. Thus, in a man killed by Hghtning, Dr. Davy^ observed 
some soft coagulum in the heart, and that the fingers were rigid, al- 
though the examination was not made until the body was rather ad- 
vanced in putrefaction. Sir Charles Scudamore"" invariably found the 
blood coagulated as usual in animals killed by electricity. Sir B. Brodie *" 

<" On the Blood, pp. 76-7, ed. 1834. i Researches, ii, 86. 

<> Works, ed. by Palmer, iii, 27. ^ Works, ed. by Pabner, iii, 34, 114. 

c Researches, ii, 89. > Researches, ii, 71. 

f On the Blood, pp. 77, 83, ed. 1834. " Essay on the Blood, p. 126, 8vo, Lond. 
f Med. Chir. Trans, xvi, 298. 1824. 

^ Researches, ii, 90. " Lectures on Pathology and Sargery, 
* Res. on Nitrous Oxide, 8vo, Lond. 8vo, Lond. 1846, p. 102. 

1800, pp. 380.1. 
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for coW hfts BO Btich effect, nor lias rest in a sufficient degree, 
because tlie coiLguUition of the blcMDd in the basin takes place 
hx a few miimteSj whilst that which is merely at rest m the 
veins is not completely coagulated iu three hours or more. 
Yet the blood is iu time completely coagulated merely by its 
being at rest in the veins ; but then in this case it coagudatea 
in a different manner from what it docs in the basin j and as 



found that the irritability of the tmiscular fibre was not fleatroyed in m 
guinea-pig which had heeu iiiataiilly killed by an cleetric sliock. 



Dr, 



Audrew Smith** commonly saw eoagidalcd blood in the hearts of 



antelopes run down by dogs. In a hunted hare Dr* Davy t^aw, he in- 
foniiR uic, some eoagidnted blood. So did 1 in one that had been run 
for thirty*five minutes ami then killed by the Windsor harriers - it wai 
immediately gutted, and I examined it four hours afterwards. After 
pressing blood into the jugular veins, portions of tbem were removed 
and laid aside with the contained blood ; it never coagulated. There 
were sonie small but distinct clots in both ventricles of the hearty all 
the cavities of which were otherwise empty. In the left pleurn tliere 
was npwnrds of a quarter of an ounce of thick yet tiuid blood, which 
never clotted ; but in which, when mixed with water and filtered, some 
*midl fibrinous flakes were found. The heart wm hard and contracted ; 
the hmbsj especially the hind ones, were quite rigid. Besides, 1 have 
been as ^n red l>y old and observant ftportsmeu, that when a tox has been 
run very hard he stiffens quickly, in the liind limbs especially, so that 
you may bold out bis body by tbem horizontally. Finally, as to a blow 
on the stomach: In a cat killed by a kick, which ruptured the stomach 
and liver, I found coagulati'd l)1ood iu the heart, and the limbs rigid» 
Bcventceu boors after death. Some cases in which the blood did not 
coagulate after death are mentioned in Note xxxUK 

Mr. Hunter,** conceiting coagulation to be an act of bfe^ maintained 
that the blood coagulates by virtue of itA living principle. If we admit 
Ihia bypothe^is, we must also admit that we can pickle the hfe {see 
Note VI i) ; that it ia preservetl after repeated freezing and thawing (see 
Note xi) ; and, as Dr. Davy remarki,^ tbat the blood may remain alive 
many hours after the death of the body, when the muscular fibre has 
lost its irritability^ the limbs have stiffened, and even partial deeompo- 
aititin has begun (see Note x). Besides, a mixture of two varieties of 
perfectly clear serum will coagidate spontaneously, as 1 have witnessed 
nl^cr iiltering them four days after they were drawn from the living hnmau 
body (see Note xviii) ; and M, Denis' states tbat fibrin nmy be dried 
and powdered, and yet possess the power of self-coagulation when 
dissolved iu a neutral salt and diluted with water. 



• J. Davy 'a RctscarcljJCK, Li, p. 71. 
^ Works, ciL !iy falujer, rii, |ip, 31 
Beseardies, p, 122. 
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it probably is in this way tbat the blood is coagulated in the 
body^ I have been more particularly attentive to it, and have 
endeavoured to determine by experiment how it takes place. 
With this view I have several times repeated Experiment the 
Fourth, which was made with a view to determine whether the 
blood would coagulate by rest. In the first trial, the vein 
was not opened till the end of three hours and a quarter; and 
just before it was opened I had observed through its coats, that 
the upper part of the blood was transparent, owing to the separa- 
tion of the lymph. On letting out this blood, it seemed to me 
entirely fluid : a part indeed had been lost, but the greatest part 
was collected in the cup, and which afterwards coagulated as 
blood commonly does when exposed to the air. From this 
experiment I imagined that the whole had been fluid; but 
from others made since, I am persuaded that the part which 
was lost had been coagulated ; for, from a variety of trials, I 
now find, that though the whole of the blood is not congealed 
in this time by rest alone, yet a part of it is. But as it would 
be trespassing too much on the reader's time to relate every 
experiment I have been obliged to make for this purpose, I 
shall only mention the general result of the whole. 

After fixing a dog down to a table, and tying up his jugular 
veins, I have in general found that on opening them at the 
end of ten minutes, the blood was still entirely fluid, or with- 
out any appearance of coagulation.^ If they were opened at 
the end of fifteen minutes, at first sight it also appeared quite 
fluid ; but on a careful examination I found sometimes one, 
and sometimes two or three small particles about the size of a 
pin's head, which were coagulated parts of the blood. When 
opened later than this period, a larger and larger coagulmn 
was observed; but so very slowly does this coagulation pro- 
ceed, that in an experiment where I had the curiosity to com- 
pare more exactly the clotted part with the unclotted, I found, 
after the vein had been tied two hours and a quarter, that the 
coagulum weighed only two grains; whilst the rest of the 
blood, which was fluid, on being suffered to congeal, weighed 

* I say m general it was fluid at the end of ten minutes ; but I must likewise 
mention that in one dog I found two very small particles of beginning coagulation, 
even at this period ; yet in another I could not observe any soeh aiqpearance, even at 
the end of fifteen minutes. 
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eleven grains. I can advance nothing farther io thia part of 
mj subject with precision. Nor can I pretend exactly to de- 
termine the time at which all the blood between the ligatnres 
is coagulated. I have indeed opened snch a vein at the end 
of three days, when I fonod a thin white coagulum> which was 
a mere lilm ; the scrum and red particles having disappeared. 
But the whole is undoubtedly congealed long before this period. 
The manner in which the blood coagulateaj when at rest in 
the body^ has appeared to me curious, and therefore I have 
taken the more paina to discover how it happens^ especially as 
it may assist us in judging whether or no it coagulates in the 
heartj so as to form thoge substances called polypi (xiii). The 



(\(n.) Blood generally coagulates much more slowly in contact with 
the hving parts than wLien removed from them, an effect which Mr. 
Thflckrali* a^crihes, [ believe h>^othetically, to the influence of the 
nerves in keeping tbe hlood fluid. Mr. Hunter** noticed that the con* 
tact of blood with living vessels retards its coagulation. In the ex- 
periments nf Sir Astley Cooper and Mr. Tliackrali*^ hlood kept at rest 
in n h viiig vein did not coagulate in aa hour, while blood similarly con- 
fined in a dead vein, excluding air, was firmly concreted in a quarter of 
that time ; and hlood from the same dogs, cats, and rabbit*, used in 
Mr. Thaekrah*8 experiments, bagan to coagulate in from two to four 
minutes when abstracted and set apart in the UHUal manner. 

I made ^ome experiments at Charham^ in August, 1837, on the cosgu- 
latiou of blood confined in the jugular veins of hving dogs, disturbing 
tlie parts no more than wafi uecessary to apply tbe ligatures. Twice 
onJy, out of many trial ft, were small clots observed aa early aa two hours 
aiter tlie operation, Ctmgulation generaliv did not commence before 
the expiration of three hours ; half an liour later there wa% com- 
Dionty a central clot about one fourth tbe size of the imprisoned 
bloi>d ; and the remaining three fourths coagiilated in two, six, aud 
seven minutes, in three diflerent instauees^ when received into a watch- 
gla^^. In one trial, the confined blood was wholly fluid at tbe end 
of live hours ; in another, after seven hours, the clot wa» no larger 
than that just mentioned, and the fluid part of the blood coagulated on 
ejiposure in five minutes. In nine hours the blood was completely co- 
agidoted in die right vein of one dog, and only partially so in the left 
rein of another ; and the fluid portion eoncretetf when exposed in less 
than eleven minutes. After eighteen hours, in two trials the blood was 
about half coagukted, and in a third, completely so. At the end of 
twenty -fnur hours, coagulation was complete in four trials, and incom- 
plete in one. 

'Hie pale maasea of fibrin called polypi are formed in the heart after 
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aboye-mentioned times will^ I believe, be found to be those at 
which the blood congeals in the veins of healthy dogs : and as 
I have found, by experiments, that the blood of a dog and of 
the human subject in health jellies out of the body, nearly in 
the same time, that is, it begins in three or four minutes, and 
is completed in seven or eight ; I should therefore conclude 
that the blood in the veins of the human body coagulates 
nearly at the same period with that of a dog (xiv). But it 
may be necessary to add here that, from experiments which I 
have made, I have reason to believe that the time at which 
the blood coagulates, is different in different constitutions, and 



death, the sinking of the corpuscles being favoured by their mcreased 
tendency to aggregation in connexion with disease, and by the slowness 
with which the blood cof^lates (see Notes x and xxiii). Mr. Paget^ 
has shown that the disposition of the parts of the blood in the dead body 
is the same as if the blood had coagulated as slowly and separated in a 
basin ; and that the clot is so regularly pale in its upper part, and coloured 
by the red corpuscles at the bottom, that the fact might be available in 
medico-legal inquiries as to the position of the body in the first hours 
after death. But the separation of the corpuscles is often imperfect, or 
does not take place at all, as I have witnessed in some cases of sudden 
death. Dr. Davy* found the clot broken up in the ventricles, as if its 
coagulation had preceded death. The relative position of the fibrin 
and coloured matter in the heart and great vessels after death, did not 
esci^ the notice of the accurate Petit.' 

Fibrinous clots are occasionally formed in the heart and blood-vessels, 
and become softened there, during life. The softening is generally, 
but not always, in the centre of the clot. Coagulation of blood in the 
veins, often followed by softening of the clot, is a common disease 
in the human subject, especially in connexion with oedema of the lower 
limbs. This softening of fibrin is very frequent in the veins of horses. 
It does not appear to be of an inflammatory nature, though I apprehend 
that it has been generally confounded with phlebitis.^ 

(xrv.) I have fpund that the blood of a dog generally coagulates 
rather sooner than that of man. Mr. Thackrah^ infers from his ex- 
periments that coagulation commences sooner in the blood of small and 
weak animab than in that of the large and strong. Dr. Blundell^ states 
that the blood of the dog, sheep, and ox, coagulates sooner than the 
human blood. 



d Loud. Med. Gaz. i, 1840-1, p. 613. » On the Softening of Fibrin, Med. Chir. 
'• Researches, ii, 196. Trans. voL xxii. 

^ Hist, de TApad. Roy. des Sciences, • On the Blood, ed. 1834, p. 154. 

annee 1732, p. 393. ^ Med. Chir. Tnns. ix, 67. 



THE BLOOD. 



25 



in different diseases* For though the blood of a person in 
health is completdy coagulated in seven minutes after it is 
taken out of the veiuB, yet in some diseaaes^ I have found the 
blo(Ml fifteen or twenty ininutes, nay, even an hour and a halfj 
before it wm corapletely jellied* 

As we see in the above- related experiments, that the blood 
ccmgnlates in the body when suflfered to teat for a little time, 
is it not probable that to this canse its coagulation in those 
tme aneurisms, wliich are attended with a pouchy arc owing ?^ 
For in snch enlargements a part of the blood is mthont mo- 
tioUj which will congeal when at rest^ and in contact with the 
sac ; and thus one layer may be formed ; and the sac afterwards 
enlarging^ another portion of the blood will then be at rest ; 
and so a second layer may be formed ; and thence probably is 
the origin of thone laminated coagula ract with in such sacs* 

Likewise, to the blood's being at rest, is probably owing its 
coagulation in the large arteries which are tied after amputa- 
tion, or other operatio^js ; for after most of such ligatures there 
will be a part of the artery impervious, in which the blood can 
have no motion* The coagnlum after amputation might in- 
deed be supposed oiling to tur ; but, considering the manner 
in which arteries are tied whilst the blood is nmning from 
them, it does not seem probable that the air has any effect on 
what is ahove the ligature. 

To the blood's being without motion in the cavity of the 
utenis, IS its coagulation therein probably owiug; hence the 
origin of those large clots which sometimes come from that 
cavity ; and which, when more condensed by oozing out of the 
serum, and of the red globules, assume a fle^h-Uke appearance^ 
and have often been called moles or false conceptions. 

In Experiment the Fifths we found that the blood could be 
frozen and thawed again, without being coagulated ; this like- 
wise is an experiment which I have repeated several times, 
that I might be sure of the fact. I have also varied the experi- 
ment by sometimes putting the vein into a phial of water, and 
freezing the whole in a solution of sal ammoniac in snow ; and 
Mimetimes I have put the vein into the solution itself; and 



* An iit«lttiK3e iif whi4^ lUMy tki «&xu m liic Med. Db«. uad iii(|. vuL i» rniksle jjt%ii, 
MIL 
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three or four times I have thrown it into oil^ and then frozen 
it; but after all these trials^ the result was the same (xv). 
The blood was always evidently fluid on being thawed; and as 
evidently jellied when exposed to the air. 

Besides being coagulated when exposed to the air^ the co- 
agulable lymph^ as well as the serum^ is known to be fixed by 
heat ; but the degree of heat has not^ so far as I know, been 
determined. It has been supposed to require a degree almost 
equal to that which coagulates the serum -^ but one much lesis 
is necessary^ as will appear from the following experiments. 

EXPERIMENT VII. 

Having founds fitim a number of trials^ that bloody kept 
fluid by means of true Glauber's salt^ had its lymph coagulated 
by a heat of 125° of Fahrenheit's thermometer^ I supposed 
that the degree necessary for fixing it in its natural state could 
not be very different from this. I therefore prepared a lamp 
frimace with a small vessel of water upon it ; this water was 
heated to 125° ; and then la3dng bare the jugular vein of a 
living dog^ I tied it properly^ cut a piece of it out^ and put it 
into this water : after eleven minutes^ I took out the vein^ opened 
it, and found the blood entirely coagulated : thence I concluded^ 
that 125°, or less, was sufficient to coagulate the blood of a 
dog. It may be necessary to observe here, that the part coagu- 
lated was only the lymph ; for the serum requires a much greater 
heat to fix it, that is, a heat of 160°, as will appear hereafter.- 

EXPERIMENT VIII. 

The same experiment was repeated in such a manner, that 
the heat never went higher than 120^°; and I found that, on 
opening the vein at the end of eleven minutes, the lymph 
was entirely coagulated, even in this heat. 

EXPERIMENT IX. 

I repeated the experiment with a heat no higher than 114°, 
and at the end of eleven minutes, the vein being opened, the 

» See Traits du CJoeur, t. ii, p. 93 ; Schwenke Haeroaiolog. p. 138. 

(xv.) See Note xi, where the effects of cokl and of freezing on coagu- 
lation are detailed. 
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blood was found to be fluids and in a kw imniitcs affceTj being 
laid oj>en to the air, it coagulated as usual. Now, as the blood 
in the last experiment was coagulated, when the heat had 
never riBcn above 120^°; and in this experiment was fluid, though 
it bad been exposed to a heat of 1 l-i^ ; we may therefore eon- 
elude that the coa^lable lymph in the blood of a dog in health 
is fixed in a degree of heat between 114° and 120^° of Fahren- 
heit'*s thermometer. 

As to the degree of heat at which the lymph in human blood 
€K)a~gulateSj 1 have not yet had an opportunity of trying it in a 
more satisfactory way, than with the mLxture with Glauber's 
saltj in which state it coagulates at 125^* But^ as we find 
that the human blood and that of a dog jelly nearly in the 
same time, when exposed to the air, I think it probable that 
the precise degree of heat at which the lymph of the human 
blood coagulatesj is between 114° and 120J*^ (xvi), 1 have 
tliought of making the experiment on the nmbilieal cord of a 
recent placenta, which perhaps is the most likely way of coming 
at the truth. 

The degree of heat, at which the serum of the blood {which 
should not be confounded with the lympTi) coagidates^ is ge- 
nerally said to be 150"^ ; but from my experiments 1 am inclined 
to heUe\ e it reqinres a greater heat to fix it. They were made 
in the following manner : 

(xvi;) In my experiraeata, mentioned in Note iii, a mixture of 
liquor saDguinis and a neutral salt appenred to be affected by heat only- 
like a very conceDtrated floludon of albumea, When dduted with water, 
and kept at a heat of 125"" or 126% there was no preeipitatiou of al- 
bumen ; but the 8 elf-coagulating power of the uiiJttiure was com- 
pletely deBtroyed. These results agree esBentially with those of 
Mr. Prater.' The heat of some animals approaches 114'. In some 
healthy birds at Ceylon, Br. Davy** fonnd it I II'; and 113° under the 
left ventricle of the heart in a soldier fit Mftlta» three hoiu^ and a 
half after death, in whieli cma the bluod was liquid, and yet coagnlatedp 
as Dr. Davy iuformi me. on expoiure to the air. 

We want some exact obserrationa on the temperature of fjsUes in hot 
springs. Sonueret is reported to hflve seen fishes, appareutlv not in- 
commoded, in a spring as hot as IST" Fahru., in the Leland of Lugon, 
one of the MantiUes ; and Cu\ier received some fishes from the waters 
of Cassa and Tozer, which are said to be m high as 170'' Fahrn.*^ 



• E^fi. lnii» in Chem. Phjsiol* part i. 
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I took a wide-mouthed phial, containing some aerum^ and 
l>lacing a tlierniometer in it, 1 put it into water which was 
licpt warm by a lamp underneath ; and^ in making this experi- 
ment with as much aecuracy as I could, I found the heat re- 
quired (xvii) was 1C0° ; wliieh is about 40*^ more than is neces- 
sary for the coagulation of the lymph. 



(xvii.) The temperature required to coagulate the serum of dilferent 
aiumab h not the same. Dr. Davy* observed a variatiou of H^ iu the 
coagulating point of the serum of maramalft ; and it appears to vary with 
the proportion of water in the serum, w Inch may be indicated by it» 
speeitic gravity. Serum, loo, first becomes opalescent and then viacid 
at lower heata than are required to make it coagulate firmly^ as I hare 
leiimed from experiment a communicated to me by Dr* Davy, and from 
. others made by myicJf, He found that sheep's senmi coagidated at 
IGS"' — 170% and at 1/2*'— 174'' when diluted with one third of water; 
that common ialt, magiicsia, carbonate of potash, and oxalic acid had 
very little effect on the heat required to coagulate the serum j that its 
coagulation wa^ prevented, even at 212°, by an excess of acetic, citric^ 
or tartaric acid ; that super- tartrate of potash promoted coagulation ; and 
that it was retarded but not prevented by lime. Calf s scrum Le found 
coagidated at )7H^— IWO"; pig*B serum at 158^ at IH0° when diluted 
with an equal part of water, and with a sixth part of water was hut 
shghtly thickened at 160"*. The same serum after having heen kept 
six days, but quite fresh^ had iU colour less readily affected by heat. 

Serum, sp* gr. 1031, gradually heated in a test- tube in water, from 
the hlood of a healthy horse, I found atTected as follows : at 153° slightly 
opalescent iu reflected hght ; at 155° distinctly so ; at l,i7'' viscid ; at 
1 58" a jelly, not breaking when Inverted, semi-tran spartan t in transnistteJ 
light ; at 1 04^ a firm jelly, nearly opake in transmitted light ; at 1 68^ 
quite opake and very tinn. Kept for above two hours at 120^ — 130,^ 
it became glairy and viscid, remaining quite trans parents Nitre had 
little effect on the coagulation. But it was promoted by Glauber's salt i 
added in excess to the serum, this became white and opake at M4", and 
curdled throughout at 146^; an ounce of scrum, with seventy grains of tlie 
salt, kept fifteen miuutes at 1 4-1'', hecameathiii semi-trausparent pulp, and 
for fit\een minules more at 1 4C^ a feeble and quite opake jelly. Serum, 
sp.gr, 1033, from a man aged 40, blooded for pneumonia: at I5ti° 
rather opalescent in reflected hght ; at 1 5^^ liquidity impaired* and after 
forty minutes a tender jelly ; at 1 59"* coagidated firndy after twenty^six 
minutes, opalescent in reflected light, and C|mte tnmsparent in trans- 
mitted light ; at 1 6y'\ just the same i at 212'' quite opalcc. The hlood 
lAm not huffy, Pelluciil scrum from a hydroeelc, sp* gr. I U24, be- 
came opale»eent at I6<f; eou^idated at l(iO°; quite opake at l<jt*^, 

* Kcj^ctirebeef, Pliy&iol aad Aniit, ii, 05, 



THE BLOOD. 29 

As the blood is coagulable by heat^ and as the heat of an 
animal is increased in fevers^ it has been supposed that the 
blood might be coagulated by the animal heat^ even whilst it 
is circulating in the vessels ; but there is little foundation for 
such an opinion ; since the animal heat is naturally only 98° 
or 100°, and in the most ardent fever is not raised above 112°. 

(XVII*). 

Serum, sp. gr. 1029, firom buffy blood, tried at the same time for com- 
parison, coagulated at 160° ; was semi-transparent at 170°, but forming 
a much firmer clot than the serum of the hydrocele at a higher tem- 
perature. The Berum from the blood was quite opake at 212.° 
(xvii*) See Note xvi. 



CHAPTER II. 



OF THE INFLAMMATORY CRUST^ OR SIZE. 

I SHALL next proceed to inqiure into the formation of the 
inflammatory crusty or size^ as it is called. 

This remarkable appearance is frequently met with in inflam- 
matory disorders^ and is formed by the coagulable lymph's 
being fixed^ or coagulated^ after the red particles have subsided. 
It has indeed been supposed to be formed from the serum of 
the blood; and an excellent writer on this subject seems in 
doubt to which of the two it should be attributed (xviii). But 
that it is formed by the coagulable lymph alone^ after the red 
particles have subsided, appears from the following experiments. 

(xviii.) Schwenke* thought that the buffy coat might be intermediate 
to the serum and cruor. Gaubius, referred to in the Introduction, says 
that the serum may be spontaneously converted into fibre, so as to form 
the buffy coat ; Van Swieten** asks whether that part may not be formed 
from the serum ; Gaber*^ concludes that the pleuritic crust is the same 
as the coagulable part of the serum ; and Huxham^ supposed that the 
febrile heat turns the serum into the buffy coat. Haller^ describes the 
serum as being spontaneously coagulable, forming the buffy coat of the 
blood, polypi of the heart, and false membranes. A notice is given in 
the Introduction of the opinion entertained by many eminent men that 
the fibrin is not distinct from the serum ; of others that coagulation is 
owing to an aggregation of the red corpuscles ; and further, that these 
corpuscles are transformed into fibrin (see Notes i and cxviii). 

The fact probably is, as Liebig^ states, that fibrin and albumen are 
isomerical substances, that is to say, they may, under certain influences, 
be suddenly converted into each other, as is the case with starch and 
sugar, their elements being the same and in the same proportions. 
The sudden changes in the properties of the blood during its evacuation 

^ Hsematologia, pp. 157-8, 8vo, Hags, ^ Essay on Fevers, pp. 5, 36, 6th ed. 8vo, 

Com. 1743. Lond. 1769. 

^ Comment. Boerhaave, Aph. $ 384. « Elem. Physiol, t. ii, pp. 125-6 ; Prim. 

<" De Humor. Animal. Melanges de Phil. Lin. Physiol. § 138, 8vo, Gott. 1780. 

et de Math, de la Soc. Roy. de Turin, ' Familiar Letters on Chemistry, p. 80, 

t. iii, p. 67. 12mo, Lend. 1843. 
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J^XFERIMENT Xt 



In the Faonth of June, when the thermometer in the ahadc 
istood al 6r^, I bled a man who had laboured under a phthisis 
fitdtQOQ£di@ for some month**, and at that time complained of a 
pain in his side. The blood, though it came out in a small 
Btreamj yet flowed with such velocity, that it soon filled the 
hnsin. After tying up his arm I attended to the blood, and 
observed that the surface became transparent, and that the 
transparency gradually went deeper and deeper, the blood being 



are favorable to this liew ; hut Miildcr*^ asserts that there ia a (htference 
lietwoen albumen and fibrin of one equivalent of sulphur in eTQry ten 
eqnivaleats of protein, Denis*" buppoues liquid albumen to be a saliuo* 
ftlk:dine solution of fibrin, a portion of ^hich, prmpitated during CO-' 
agulation, he thinks is the fibrin of the blooiL But it is well known' 
that penmi is not rendered turbid by many acid»* Deniii say a that 
100(1 parts of water, charged with 100th part of nitre, and 1000th of 
•oda, dissokeB about JOOths of fibrin, producing a fluid with all the 
properties of ^crum, M. Wartz^ gives an account of a mode of pre- 
panng idbiimen which is soluble without the aid of an alkali or ^t. 

Dr. Bnehanan,'' like the older observers, regards fibrin as a mere 
mo tliiieat ion of sermn ; and the results of his experiments, in whieh a 
mixtttre of serum from blood and serum from a serous cavity was found 
to coagulate spontaneously, appear to me fully to warrant his conchi- 
sion, wliicb is not ineom^istent with Licbig's, and to afford a .simple ex- 
planation of the formation of some of the most important healthy and 
morbid products. In mixtures of serum of blood with serum either 
from the pericardium, pleura, or vaginal tnuic of the testicle, I have 
seen the coagidum assume Tarious forme, not distinguishable from more 
permanent structures. Sometimes it would be apparently a homogeneous 
Irausparent jelly* either contracting hut shgbtly or not at all, or so 
greatly as to form less than a third of the Inilk of the serum ; often 
presenting the eharacter of a closed membrane of the utmost delicacy, 
with processes nmning towards the centre, and forming cells for the 
contained fluid : and occasionally a portion of the clot would be white and 
nearly opake, somewhat resembling the cicatricula of a fowrs egg. The 
ultimate structure of the membranous part was composed of most dehcate 
fibriiSf as stated in Note viii ; and faint round molecules of extreme 
minuteueiis were intersperseil here and there, I may add that in several 
trialfl the lluids were filtered both before and after mixing ; and that it 
was clearly ascertained that neither of them would coagulate spontane- 



* ChpTOiiilry of Vegetable and AuLrual 
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still fluid. I likewise observed that the coagulation first began 
on the surface, where it was in contact with the air, and formed 
a thin pellicle ; this I removed, and saw that it was soon suc- 
ceeded by a second. I then took up a part of the clear liquor 
with a wet teaspoon, and put it into a phial with an equal 
quantity of water ; a second portion I kept in the teaspoon ; 
and I found afterwards that they both jellied or coagulated, as 
did also the surface of the crassamentum, making a thick crust. 
On pressing with my finger that portion which was in the tea- 
spoon, I found it contained a little serum. 

From this experiment it is evident, that the substance which 
formed the size was fluid after it was taken from the vein, and 
coagulated when exposed to the air ; and as this is a property 
of the coagulable lymph alone, and not of the serum, there 
can be no doubt that the size was formed of the lymph (xix). 

The following experiment, made on the blood, without expos- 
ing it to the air, likewise proves the same fact. 

EXPERIMENT XII. 

Immediately after killing a dog, I tied up his jugular veins 
near the sternum, and hung his head over the edge of the 
table, so that the parts of the veins where the ligatures were 
might be higher than his head. I looked at the veins from 
time to time, and observed that they became transparent at 
their upper part, the red particles subsiding. I then made a 
ligature upon one vein, so as to divide the transparent from 
the red portion of the blood ; and opening the vein, I let out 
the transparent portion, which was still fluid, but coagulated 
soon after. On pressing this coagulum, I found it contain a 

ously alone, nor after dilution merely with distilled water. The blood- 
corpuscles, as mentioned in Note cxviii, cannot be the immediate agents 
in the formation of fibrin in these mixtures of serum. Dr. Buchanan' 
has since found that the hquid of hydrocele will coagulate when there 
is added to it either some washed blood-clot, shreds of the fresh bufiy 
coat, the same dried and powdered, the transparent clot from a blister, 
or muscular fibre and other tissues. He and Dr. Anderson are now 
satisfied that the fibrin exists in the animal fiuids in a state of solution, 
(xix.) I know not that this simple and convincing experiment was ever 
before made. The claiming of it by Professor Owen for Mr. Hunter 
has been noticed in the Introduction. 

1 Lond. Med. Gaz. 1845» vol. i» pp. 617 et seq. 
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little semin. The other vein I did not open tUl after the blood 
waa congealed, and then I found the upper part of the coagnlum 
whitish like the crust in pleuritic blood J 

And that the size is merely the coagulable lymph separated 
by the subsidence of the red particles^ will appear evident to 
any person who will^ as Sydenham (xx) directs, move a finger 
or a teaspoon throngh the blood ivlien he observes its surface 
becoming transparent ^ for in this case the blood that other- 
wise would have been aizy, will now have a natural appearance, 
or be without size; from the red particlea being prevented 
from subsiding. 

It has been a very generally received opinion^ that inflam- 
mation thickens the blood, and makes it more ready to coagu- 
late. Nay, some have gone so far as to say, that in those dis- 
orders where the inflammatory crust is seen, the blood is almost 
coagulated even before it is let out of the vein. Now I am 
persuaded from experiment, that the contrary of this is true ; 
or that inflammation, instead of increasing the disposition of 
the blood to coagulate, really lessens it (xxi) ; and instead of 

' Thii Ia not the only aiiporetitly healthful uaimftl whose blood bad a ani»t ; I liive 
sccii it in orhcf» ; wlieitce I tki firit siiBpflcted that merely keeping the hlood fluid for 
a lit lie time wa» tuffideilt to produce this {ii>|iearanc!G ; hiit 1 diered my opinion on 
teeing that in the greatest nnnnljcr of animula it did not occur j nor h it commpnly 
met with hi thi! hearts of those persons who die a violent dvaih^ though the blood 
reiDjuut longer fluid in tuch easei, than it does iu the boitiu where the ^ze «pp«»ri. 



(xx.) Sydenham, Opera OmDia, ed. Soc. Byclcnbainianse, 8vo, Lond, 
1844, sect, 6, aap. iii, p, 248, In this case tlie proportion of fibrin 
would be tin? same, as the red coqiuscles are only preTented from Kinking 
hj stirring tbem w^ith the liquor sangninis till it becomes viscid. And 
even then, according to M. Denis,* the separation of the corpuaclea and 
fibrin ia not entirely prevented ; for he states that the buffy part is diffused 
throughout the dot in the form of whitish granulations ; and such, too, 
he says, is the case when the biifly coat is prevented from fonning, aa 
he maintains, in blood taken away during syncope, jlfter stirring up 
horse's blood, just when the huffy coat began to fornix and preventing 
it« formation J 1 did not find any bufly granules on the cut surfaces of 
the ctot. 

(XXI,) It has been generally supposed that the coagulation of the 
blood in iniiaintnation is so retarded a.^ to cause or favour the sinking 
of the corpuscles, and die consequent formation of the huffy coat. Mr. 

• Et^ fUr le Sang, p, 28 T* 8vo, ParLB, IBSK. 
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thickening the bloody really thins it ; at least that part which 
forms the crust, viz. the coagulable lymph. 

Hunter," Dr. George Fordyce,** and Dr. B. G. fiabington,*^ adopted this 
view. Yet some recent observations arc anticipated in the following 
passage from Mr. Hunter's Surgical Lectures, vol. i, referred to below ;* 
Bpeakmg of the blood in inflammation, he says, '' The blood has an in- 
creased disposition to separate into its component parts, the red globules 
become less uniformly diffused, and their attraction to one anoUier be- 
comes stronger, so that the blood when out of the vessels soon becomes 
cloudy or muddy, and dusky in its colour, and when spread over any 
surface, it appears mottled, the red blood attracting itself and forming 
spots of red." See Note xxiii. 

I have repeatedly seen a clear layer of hquor sanguinis, about one 
eighth of an inch deep, appear on the surface of the blood of the horse 
in two minutes, after which the sinking of the red corpuscles went on 
with increased speed. In short, as mentioned in Note iii, t, k, I beheve 
that the slow coagulation often occurring in blood drawn during in- 
. flammation, so far from being the cause, is an effect of the separation 
of the fibrin and corpuscles. In two trials, I found that the liquor 
sanguinis remained longer fluid when separated from the corpuscles 
than when mixed with them. 

Mr. Hewson** knew that the buffy coat does not necessarily follow from 
slow coagulation ; and Dr. Davy* observed that in certain cases in which 
the inflammatory diathesis is best marked, the separation of the red 
particles from the blood drawn is most rapid, often occurring in one or 
two minutes ; and that in some diseases, particularly erysipelas, the 
blood taken from a vein coagulates as rapidly as healthy blood, and yet 
exhibits the bufiy coat. The observations of Schroeder Van der Kolk and 
Dr. Alison, *^ of Professor Hermann Nasse,^ and of Mr. Wharton Jones, *• 
are to the same effect generally. Dr. Stoker* has shown that blood 
which coagulates in one, three, and five minutes, may have a bufiy coat ; 
and yet that it may be absent from blood that is ten, twenty, or even 
forty minutes in coagulating. Results of the same kind from my ex- 
periments are mentioned in the * Edin. Med. and Surg. Journal,' v. 64, 
p. 370. 

Mr. Hewson, it will be observed, always states that in infiammation 
the coagulable lymph is thinned or attenuated ; never that it is specifi- 
cally lighter; yet he is often erroneously represented to have main- 
tained tne latter view. The consistency of the hquor sanguinis, and 
the state of the red corpuscles leading to the formation or the buffy 
coat, will be discussed in Notes xxiii and xxix. 

* Works, ed. by Palmer, i, pp. 234-5, 381; ^Out. Physiol, and Path. p. 47, 8vo, 

iii, 356. Edin. 1833. 

•» Elements of the Practice of Physic. » Henle, Anat. Gener. tr. par Joordan, 

2d ed. 8vo, Lond. 1 768, part ii, p. 30. i, 468. 

<* Cyclopsdia of Anatomy, i, 419. ^ Edin. Med. and Surg. Joum. Ix, 309. 

*' See his Exp. xvi, and xxtii. * Pathological Observations, 8vo, Dublin, 
<- Phil. Trans. 1822, p. 271 ; Researches 1823, pp. 37, 44. 

ii, 48. 
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In the fint place, that inflammation really lessens the dis- 
position to coagulate, will api^ear evident to every one who at- 
tends to the jeUying of such blood as has a crust. For in all 
those cases the blood will be found to be longer m congealing, 
than in its natural state. To this opinion I was first led by 
attending to the phthisical paticnt^s blood above mentioned ; 
but I have since made a comparison, which seems to prove the 
fact. For, from a variety of experiments made on the blood of 
persons nearly in health, or at least who had no inflammatory dis- 
order, and no crust on their blood, I found that after being 
taken from a vein, it began to jelly in about three minutes and 
a half. Tlie first appearance of coagulation was a thin film on 
the surface near the air-bubbles, or near the edge of the basin ; 
this film spread over the surface, and thickened gradually till 
the whole was jellied, which was in al}out seven minutes after the 
opening of the vein ; and in about ten or eleven the whole was 
so firm, that, on cutting the cake, the gashes were immediately 
filled up by the serum, which now began to sepai'ate from the 
crassamentum. But in those persons whose blood had an in- 
flammatory crust, the coagulation was much later ; as will ap- 
pear from the following experiments. 

EXPERIMENT Xlll. 

I bled a woman who was seven months gone with child, and 
the blood was received into a basin. In five minutes after the 
vein was opened, a film first appeared ; but this spread so slowly, 
that in ten minutes it did not cover the whole surface ; in fif- 
teen minutes it had nearly spread over the surface ; but the 
rest of the blood was quite fluid, at least for some depth, and 
even in half an hour it was not so firmly jellied as it was after- 
wards. In this case there was a very thick and strong crust 
or size. 

EXPERIMENT XIV. 

Having bled a person with a violent rheumatic pain in his 
breast, the blood was received into three teacups, and each of 
them had afterwards a crust. In the first I obser>'ed the pro- 
gress of the coagulation as follows : The beginning of the co- 
agulation was not marked, but at the end of half an hour the 
film was not thicker than common writing-paper; and this 
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being removed^ a little of the clear lymph was taken up with 
a wet teaspoon^ put into a clean cup^ and was twenty minutes 
more in coagulating. Even at the end of an hour and a half^ 
the whole of the blood was not jellied ; for at this time I re- 
moved the film or pellicle, and took up a second portion of clear 
lymph with a spoon^ and put it into a teacup, where it jellied 
afterwards ; though this jelly was not indeed quite so firm as 
the crassamentum itself. 

EXPERIMENT XT. 

A woman, with a slight inflammation in her throat, had 
eight oirnces of blood taken from her arm ; the blood was re- 
ceived into a basin, and the bleeding finished in four minutes 
and three quarters, when a film began to form near the air- 
bubbles ; in seven minutes a transparent size appeared over a 
considerable part of the surface which was quite fluid, whilst 
the rest of the blood was coagulating, there being now a very 
distinct red crust over the rest of the surface. 

Now, from comparing these experiments with what has been 
observed of the coagulation of the blood, where there is no in- 
flammatory crust or size, is it not evident that the blood remains 
longer fluid after being exposed to the air, and has less dispo- 
sition to coagulate, in those cases where there is a size, than 
where there is none ? for where there was none, it was found 
to coagulate completely in seven minutes ; but in one of the 
others, where the size was very thick, it did not completely co- 
agulate in less than an hour and a half. 

The power that inflammation has in lessening the disposition 
of the lymph to coagulate is likewise plain from the following 
experiment, where the blood in the heart of a dead animsJ 
seems to have congealed very slowly. 

EXPERIMENT XVI. 

A dog was killed eight hours after receiving a large wound 
in his neck. The wound had during this time inflamed con- 
siderably. Upon opening him next morning, when he had 
been dead thirteen hours, a large whitish polypus was found in 
the right ventricle of his heart ,• under this was a little blood 
still fluids which being taken up with a teaspoon^ coagulated 
soon aft;er being exposed to the air. 
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It maj be proper to observe Iiere, that in the hearts of animala 
which had died without any inflnmraatiooj I have found the 
blood entirely coagulated long before thia time* And that 
from opening tliem at different timesj I have seen it coagulate 
in their hearts after death, in the same gradual manner that it 
does in their veins, when its motion is stopped by ligaturea ; a^ 
related in page 22. 

In the next place^ that the blood is really attenuated (see Note;* 
XX ij XXI ifj and xxix) in inflammatory disorders, where the whitish 
crust or size appears, is probable from thefollowingcircumstancest 
1 st. It even seems thioner to the eye, 2d. The red particles or 
gloljules subside sooner in such blood thim in that of an animal in 
heidth. This seems proved by observing that in the above- 
mentioned experiments, w^icre the blood was at rest in the 
veins, it was not covered with a crust, except in one or two in- 

aces, tbongh in all those cases it remained longer fluid than 
tie blood commonly does in a basin, after bleeding, where the 
crust appears. And again^ the blood in the heart of an animal 
that dies a violent death, is not geueraOy covered with a white cmst, 
notwithstanding it is so late in beiug congealed (see Note xiii). 
These circumstances show, that something more than merely a 
lessened disposition to coagulate is necessar^'for the forming of the 
cnist or si^e. 3d. The globules more readily subside in inflamma- 
tory casesj from the sni-face of the whole mass of blood, than they 
will afterwards do from the surface of a mixture vrith the serum 
alone, of which the following experiments are a proof. But,before 
I relate them, let ine observe, that they were made with a \dew 
to discover whether the inflammatory crust could he owiug to 
any other cause than to the attenuation of the coagnlable lymph, 
and to its disposition to coagulation being lessened : and m the 
same appejirance might be suspected to arise from an increaBed 
specific gra^-ity in the red particles, or from the serum alone 
being attenuated, I endeavoured to decide the q^ucstion in the 
following manner : 



EXPERIMENT XVII. 

Into a phial, marked A, 1 put an ounce of the serum of the 
blood of a person whose crassaraentum had an inflammatory 
crust. 

Into another, marked B, I poured an ounce of the scrum of 
a per SOD whose blood had no crust ; then to each of these, I 
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added a teaspoonfiil of serum^ loaded with the red particles of 
a person whose blood had no inflammatory crust or size. In 
attending to them^ I could not observe that the red particles 
subsided at all sooner in the serum of the blood that had a 
crusty than they did in the serum of that blood which had no 
crust. Thence, I conclude, that the serum (xxii) is not atte- 
nuated in those cases where the inflammatory crust appears. 

(xxii.) Mr. Hunter* concluded that the red corpuscles of the blood 
daring inflammation are increased in specific gravity, and the serum 
diminished in specific gravity. Mr. "Wharton Jones** found that the 
corpuscles of buffy blood subside more rapidly in its serum than the 
corpuscles of blood not bufly do in its serum. But both the consistency 
and specific gravity of a fluid may be incorrectly indicated by the pace 
with which these corpuscles fall Uirough it, as explained in Note xxiii. 

The serum of the blood in inflammation is very variable in density. 
Mr. Thackrab,^ finding, in some trials, that a marked increase in the 
proportion of fibrin was attended by a decrease in the soUd matter of 
the serum, supposed, like the older observers referred to in the Intro- 
duction and in Note xviii, the fibrin of buffy blood to be formed at the 
expense of the albumen. Dr. B. G. Babington** was at one time led 
to beheve that the serum of bufly blood is always deficient in its due 
proportion of albumen ; but he has since found this not to be the case, 
having met with blood thickly buffed, of which, in one specimen, the 
specific gravity of the serum was 1024, and in another 1040. Dr. Traill* 
found about double the usual proportion of albumen in three specimens 
of milky serum taken from patients labouring under inflammatory dis- 
eases. Gendrin^ states that the serum of blood in inflammation is made 
more viscid by an excess of albumen, and that the serum expressed from 
the buffy coat contains a greater proportion of albumen than the rest 
of the serum. Andral^ says he agrees with Traill and Gendrin that the 
proportion of albumen is nearly doubled in the serum of buff;r blood. 
Thackrah** also inferred that the serum separating first from the clot, 
contains less solid matter than the serum which separates last. 

In some observations, I found, like Dr. Davy,* but little connexion 
between the density of the serum and the presence of the bufly coat. 
Thus, in a man aged 33, affected with pulmonary catarrh, the blood 
thickly buffed, the specific gravity of the serum was 1024; in a man 
aged 25, blooded for iritis following venereal disease and the use of mer- 
cury, the blood slightly buffed, the serum was 1029 ; in a man aged 19, 
labouring under common continued fever, the blood thickly buffed, the 
scrum was 1034 ; in a man aged 30, with jaundice, the blood thickly 
buffed, the serum was 1035; in a boy aged 4, the blood moderately 
buffed, the serum was 1025. Serum from, very thickly buffed blood of 
a healthy mare was found to be 1031, and from similar blood of a 

• Works, edited by Palmer, iii, 356. ^ Ilist. Anat. des Inflammations, torn, ih 
>> Br. and For. Med. Rev. xiv, 590. pp. 442-3, 8vo, Paris, 1826. 

c On the Blood, p. 212, ed. 1834. f Anat. Path. t.i, p. 534,8vo, Paris, 1829. 

^ Cyclopttdia of Anatomy, i, 419. i" On the Blood, ed. 1834, pp. 41, 232. 

' Annals of Philos. 1823, voL v,- 199. * Researches, ii, 344)7. 



THE BLOOD. 39 

Lastly^ to see whether the specific gravity of the red globules 
was increased^ I proceeded as follows : 

EXPERIMENT XVIII. 

I poured into a phial C^ a portion of the serum of the blood 
which had no crust ; and likewise into another D^ a second 
portion of the same serum. I then added to C a teaspoonful 
of the same serum^ loaded with red particles from the blood 
which had an inflammatory crust. And into D^ I poured a tea- 
spoonful of the same serum^ loaded with the globules of that 
blood which had no crust. In viewing these^ I could not ob- 
serve that the globules of the blood which had an inflammatory 
cruBt subsided sooner than those of the blood which had none : 
whence I inferred^ that the specific gravity of the red particles^ 
or globules as they are called^ is not increased in those cases 
where the crust appears. And, therefore, since that inflam- 
matory crust or size seems neither owing to the serum^s being 
attenuated, nor to an increased specific gravity in the red par- 
ticles, it probably depends solely upon a change in the coagu- 
lable lymph. And what seems farther to confirm this inference, 
in none of these experiments did the red particles subside from 
the surface of the serum in twenty minutes, though, where the 
crust appears, they subside from the surface of the blood in 
half that time ; so that the m hole mass of blood seems to be 
thinner than the serum alone ; or, the coagulablc lymph seems 
to be so much attenuated in these cases, as even to dilute the 
serum, wliich at first sight appears a paradox. 

May we not, therefore, conclude, that in those cases where 
the inflammatory crust appears, the coagulable lymph is thinner, 

healthy gelding 1035. In both trials with the blood of the horse, the 
•enim first exuding from the elot, the serum lo^t exuding from the clot, 
and the serum obtained from the bulfy coat, by pressure through aliueu 
bag, were all oseertaiued to be of the same specific gravity, con- 
tnury to what might have been expected from the observations of 
Thackrah and Gendrin. The senim was in every instance filtered be- 
fore it was weighed, and its specific gravity noted at a temperature of 
60^. Mr Hunter-i found that the serum of blood from a person with an 
inflammatory complaint, and serum of blood in a case not inflammatory, 
were nearly the same respecting coagulation and the quantity of serosity, 
or matter not coagulable by heat. Tlie coagidating point of siTum varies 
with its proportion of albumen. See Notes iii, y, xvii, and lii. 

J Works, c<litc(l by Palmer, iii, 51. 



40 



PROPERTIES OF 



and its dispQaition to coagtilation m lessened ? both of which 
circumstaiices contribute to the subsiding of the red globules 
from the surface of the blood, n bich then coa^lating gives 
rise to this appearance, called the inflammatory crust or size, 
in tlie blood of pleuritic or rhemnatic patients.^ 

How contrary to the coneluaiou, which these experimentt 
lead us tOj are the opinions of some medical writers on this 
subject ! How frequently do we find it said, that the blood is 
thicker in inflammatory disorders, where that size occurs ; and 
that a large orifice is necessary to let out the vitiated blood ! 
That a large orifice is preferable to a small one in many cases, 
where such blood is found, I believe to be true ; but that its 
advantages are owing to its letting out the thickened blood, 
seems ira probable from what we have seen in the experiments 
above related ; they arc perhaps nearer the truth, who attribute 
it to the suddenness of the evacuation. 

It may be proper to observe here, that this size or whitish 
crust is not a certain sign of inflammation (xxin); it being 

' Thh remaritftblc appearance might indeed be sccoiaated for, by supposing tbat 
tlie Umpli had ascended lo the surface of the blood in thote cases ; but tbi& la iiu* 
probable, (f^m considering that, in ita cga^Uted statep k is of greater specific gravity 
than the &crum, and ainlia in it. 



(xxiiT.) That inflammntion is not eertainly indicated by the huffy 
coat IS shown by the fact that this part forms regtilitrly od the blood of 
the hoiiws as wa& probably known to Harvey.* It icema to have been 
ecarrely known to Dr. Simon/' though notiet'd by Dr. Allan Thom&on,*^ 
and more particuJarly by And ml /^ Gavarrt-t, and Dehifnnd ; the Last three 
writers aseribe it, and the formation of the biifly coat (generally, to an 
excess of fibrin in relation to the other parts of the blood, aa likewise did 
some of the older obaervers referred to in Note i* The buffy state of the 
blood from women far advanced in pregtiauey ia well known j and Mr, 
Hey*^ observed the grt^at abundance of fibrin in such blood. 

Mr. Hew&on inferred that th«? bnfly cnat ia owing to an attenuation 
of the liquor sanguinis, because he found in hia ingenious and I helieve 
original experiinents, that the red corpuscles sink more quickly in it 
than in the «eruni alone. The fact is undoubted ; but the inference is 
probably incorrect. The nipid sinking of the corpuscles during the 
fomiatian of the buHy coat ariaes simply from their clustering in snch 
bloodi and not from any thinning of the Liquor sanguinis nor from retarded 
eoagdation (»ee Notea xxi and xxix). The collection of the eorpuiclen 
into piles in blood not bufiy ia well known (sec Notes c and €ix) ; in 
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often met with where there seems to be no such disease^ in 
ptirticular in the blood of pre^ant women. And that it differs 
much in density in different cases ; in some it is extremely 
firm J in others it is spongy or cellular, and contains much serum 
in its cells. These diversities we shall endeavour to explain 
hereafter, when we have htid before the reader some more ub- 
ser\'ations on the coagulation of the lymph. ^ 

J* Although this ca&ay has been so lately printed, yet most of the facts which oecwr 
the preceding pages have beett uteiilioiied in iny * Anfttomi^'iil Lectures,' ever ^ince 
the year l^GT; and some of them were mentioned puhUcly even Wfore that time. 
This 1 thought aeoeasary to obicnfCt hec»u»c many of them hiive since appeared id 
other pubtieatioDS* 



hufly bload they are still mare clo»ely connected, almoit as if fused to- 
gether, and the piles ran into httle cliimps often visible to the naked eye. 

Now wp know tUat coarse particleB sink more rRpidly in a liquid than 
Hue ones, and tlie clumpa of forpu-scles in bulFy blood represent nnich 
coarser particles than their eomposing single piles or separate corpuscles. 
The mare they run together, tbereforc% tlic faster they will fall in the 
Hqnor sanguiniB, &o as to produce the bnfiy eoaL 

Accordingly, it was found in my experimenta thatj during the for^ 
mation of the bnffy coat, the corptiscles will at first take about two and 
a half minutes to sink an eighth of ao inch in the liquor satigutnis, and 
fall five or six times faster in the next two or three minutes ; and that 
this remarkable acceleration in the sinking of the corpuscles is connected 
with their increasing aggregation, appeared from ihe fact that their rapi- 
dity of sinking wa^ increased by increasing their aggregation, though the 
means used did not attenuate the blood ; and p rev en ted or even reversed 
by destroying the aggregation, though by means which made the blood 
much thinncT and ligluc-r. There is also an acceleration, after a few 
minutes, in the pace with wliich the corpuscles of buHy blood sink in 
U>e serum, though to a less degree than in the liquor sanguinis. These 
observations support the view s concerning the formation of the buify 
coat onginally given by Professor Herrman Nasse of Marbourg* adopted 
by Profcissor Ilenle, Dm, Carpenter and C. J. B. Williams, and arrived 
at, I believe independently, by Mr, ^Txarton Jones* 

The etSeacy of saline medicines in inflammation probably depends 
on their correctiiig the disordered state of the blood, by preventing or 
destroying the aggregation of the corpuacles, and consequently their 
tendency to separate from the fibrin and to accumulate in the minute 
vcsseb ; and hence the application of a solution of salt to inflamed parta 
might prove a very useful and simple remedy. 

The eiperimeuts from which the result* meutioned in this Note were 
obtained^ arc detailed in my paper on Bully Blood, * Ediu* Med. and Surg. 
Jonrn,/ v* 64, pp. 360-375, in which I have giveo some historical 
notie<*8, and references to various writers, concerning the consistency 
of the liquor j&ojiguima andtheetatc of the red corpuacles in inflammation. 



CHAPTER III. 

or THE CAUSES OF THE INFLAMMATORY CRUST^S APPEARING AT 
DIFFERENT TIMES IN BLOODLETTING; OF THE STOPPING OF 
HEMORRHAGES; AND OF THE EFFECTS OF COLD UPON THE 
BLOOD. 

It has been observed by those who have written on the 
bloody that it sometimes happens in bloodletting, that the first 
cup has an inflammatory crust, whilst the last has none ; but no 
satisfactory reason has been given for this difference. One 
might suppose that it was owing to some circumstance in the 
bleeding, such as in the different velocity with which the blood 
flowed into each cup, or to the last cup's being agitated so as 
to prevent the separation of the lymph : but I have seen it 
where there was no difference of this sort, nor in any other cir- 
cumstance that I could observe. I therefore suspect that in 
such cases the properties of the blood are changed, even during 
the time of the evacuation ; to which opinion I was led by the 
following experiments. 

EXPERIMENT XIX. 

Nine ounces of blood were taken from a woman who had 
been delivered two days before, and who at that time laboured 
mider a fever, with a considerable pain in her side and in her 
abdomen. The blood was received into a basin, and her arm 
was tied up ; when, on looking at the blood, I found its surface 
transparent for some depth, an indication of a future crust ; 
and as her pain was not abated, and as her pulse could bear 
it well, I removed the ligature from her arm, and took away 
about six ounces more, into three teacups ; but what appeared 
to me remarkable, although the blood flowed as fast into each 
of the cups as into the basin, and when full they were imme- 
diately set down on the same window, yet there was no inflam- 
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matoiT crust on the blood in the cupSj though a very dense one 
on that in the basin* And again, although the blood iu the 
ba^in had been taken away some minutes before that in the 
cupa, 3ret it waa later in being completely coagulated j as was 
e^-ident on comparing them, 

I had an opportunity of repeating the experiment in the 
e%^ening; for the symptoms of inflammation seeming equally 
violentj it was thought proper by the physicians wtio attended 
her to take a¥ray more blood ; which was done by opening the 
same orificCj when three teacups were nearly filled, and set in 
the same place ; and it was obserredj that the first had a crust, 
though not so thick a one as in the first bleetling; but the 
other two cups were mthout this appearanee^ though the blood 
had flowed into them even more quickly than into the first. ^ 



EXPERIMESJT XX. 

A gentleman, who laboured under an inflammatory com- 
plaint, had about nine ounces of blood taken jrom his arm* 
This quantity was divided into four portions ; the first was re- 
ceived into a cup, and was in measure little more than an 
ounce ; the second into a basin, to the quantity of two onnces ; 
the third into a cup, which held one ounce ; and the fourth 
into a basiuj to the quantity of tliree ounces. Each vessel 
was immediately pkeed upon the window ; and it was obser\'ed 
that the blood in the first was latest in coagnlatiug, and had a 
crust over the whole surface ; that in the second had a crust 
only upon a part of its surface; but that in the tliird and 
fourth had none, and maaifcstly coagulated before either of the 
other tivo. 

Now, since in these experiments the blood in the first cups 

' Ai thh eixperuuent Kaeim ootitradjctorj to mme mentioned hereafter, in the last 
i!it|» bdiig tllkd rutlicr liooncr aiul yet cuagutating stKiner, ^hieb migbt bt iu^pected 
%0 W owing tti the v«»!H,*r* acting more atrotigly at ili^ latt^-r part uf tbe operaliou 
IbMi At. the lieginiiiii^ ; H u ib^refurc iiecessAr^' to observe, tbjit the tti^ereace m tbi^ 
ciperbxti^nt ippcurifd to be otily owing to a differs nee in ibc uh^ of vbe orifiee, for 
«Ueu the ligature vva* first removed, the old wound wai not ho mwch torn open m it 
ma» ofU^rwardSt wbun it wju morts enlarged la order lo batten the evacuation* But 
it iliJ tiiflf in ibe It^giTuiirig uf tbe optir^trlon, trickle down the luiu bm in Ex:p. icxvii, 
irh(?rc ibe %im of the orilice was not cnlargetJ froui the trat, and yet in proiiortion ai 
the opermtton mlvmcsedr th« Telocity of tht^ blood lucn:ased ; whieb wa« ibence eon- 
dudod to be owiuf to an inercfuied action of tbe blood-vesiela. 
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was later in coagulating than that in the last, and since the 
blood in the first cups alone had a size, is it not probablej that 
even during the short time taken up in the evacuation, the pro- 
perties of the lymph had been changed, and that it was owing 
to this change (xxiv) that the size disappeared ? It might in- 
deed, at first sight, seem possible that the bleeding had only 
let out the vitiated part ; but tliis is not at all likely ; for, sup- 
pose a part only of the blood ^as vitiatedj that part must Jiave 
bceu equally diflused through the whole mass, and there is no 
probability of its getting out of the vessels before the rest of 
the blood ; and consequently it ought to have appeared iu the 
last equally as in tlie first cup, but it did not. Bleeding, there- 
fbrCj in those cases alters the nature of the blood, not by re- 
moving the vitiated part, and giving mom for new blood to be 
formed, as has been supposed ; but probably by changing that 
state of the blood-vessels, on which the thinness, and lessened 



(xxiv.) The change probably coiiBial^ in a dilution of the blood, as 
it may be supposed that the contents of the lymph at tc vessels are rapidly 
poured into the veina aa the blood flows out. The evidence originally 
given by Dr. Davy in his Thesis/ that the blood which tlowe last and 
coagulates first contaias most water, is mentioned in Note i* I did not 
observe, in some eTperimeutB, that adding distilled water to the blood 
hastened its coagulation, though it was hastened by the addition of 
serum, and still more by the addition of red corpuscles : See Exp. 45-03, 
*Edin. Med. and Snrg.'Joum/ vol. 64, p. 373. Mr, Prater,^ Schrceder 
Van der Kolk, and Dr. Alison/ had before observed the same effect 
Irom diluting the blood with serum, ami applied it to account for the 
more rapid coagulation of the last flowing blood. 

On the curious iubject of the change in the properties of the blood 
during its evacuation, there are the three following hypotheses ; I . That 
of Quesnay*' and Hewson, in which vascular action is supposed to be 
the chief cause. 2* That of Dr, Davy/ in which the change is cou- 
jectured to be owing to blood from diflereut parts of the body entering 
the stream flowing in any bloodletltug. 3. That of Lichig, deacribefl 
in Note xvHi, that albumen and fibrin are isomer ical substances. The 
second hypothesis is not incompatible with the third, Mr. Thackrah* 
has given an account of the difference in the blood from divers vessels. 
But some of his results are so extraorthnary m to require further ex- 
amination ; the wide range, for iustance, in the specific gravity of blood 
and its semm from the portal vem, 

• TmL Exp. qancdflin de Sang* eomp. ^ Tndtii rlc k Siiigtii«c*» p, 415» now v. etJ. 

p. 37, Svo, Ectin. ISH. gvo, Parijs» 1730. He refers imlv to 

** Exp. inq, ia CUcni. Pliyilol. p, lOSt the excess of fibrin in tUe IiJchhI iu 

8%fi* Lomt. 1832, iailamamtion. 

*= Oullim^ of niywoiogy md l^th*, p, * Beacarchra, ii^ fi7» i3. 

4e, «vOp Ediii. 1633. f Utt tlic Ulood, cd, 1834, p. H ei »ec}. 



THE BLOOD. 



45 



tendency of the lymph to coagulation^ depends ; which surely 
is a very curioua circumstance.^ 

From this observation we may be led to thinks that it may 
be meful to receive the blood more frequently into small cups^ 
instead of a basin, and to attend more carefully to the alter- 
ation produced upon it by bleeding ; as we may by that meana 
pcrliaps learn to determine better what quantities should be 
taken away in particular cases. For it would seem probable 
that the operation is likely to have the most effect on the dia- 
ease^ in those cases where the greatest change is produced by 
it^ means, on the disposition of the blood to coagulate ; and of 
that change we can judge, by comparing the blood in the first 
cup with that in the last ; for the first cup will nearly show 
the state of the blood at the beginnings and the last cup the 
state of the blood at the latter part of the evacuation. 

It frequently happens that, instead of an inflammatory crust 
over the whole surface of the crasaamentumj there is only a 
partial one^ which appears in large spots or streaks* In such 
eases I have observed, that only a part of the blood had its 
disposition to coagulate lessened^ as in Experiment xv, in 
which some of the blood remained fluid and transparentj where 
those streaks appeared^ for some time after the coagulation had 
begun in other parts of the sujface* Now whether in those 
cases there had been the same difference before the vein was 
opened, or whether the whole blood had not been of the inflam- 
matory kindj before venesection^ and a part of it was changed 
as it ran out, or as soon as the general fulness was diminished, 
may be a question ; but the probabilityj I think, is much in 
favour of its being changed during the time of the evacnation^ 
from what was observed in the last experiments. 

When I had observed that this disposition of the lymph to 
coagulate was increased by bleedings or by weakening the ac- 
tion of the blood-vessels, I suspected that possibly in those 
cases where the body was very weak^ the disposition to coagu- 
late might he so nmch increased, that instead of being three or 

* Tbit tlic properties of the bliKnl can he changed by eraptviug the bICHXI'VCtaclft* 
U likewUe iirovf^U by nu ciperiuicut licrcjifter to be relatcil, where the biood lu aji 
ftiiiitml in health wi» found to have ita iHsjMailiou to coaguktion inereaACd in pro^ 
portion «» the ire«§vls ^ere rmpHect^ utid lu the auima] bec&me weaker. It mAy Jike- 
wiw? he prfjpi?r to mention, that though the iiifGrente is here drawn tn>m two experi- 
merilK only, yet I have likewtie obterv^J the «arne apjiearane** in other cmcSt which 
1 tmve Ihriiight niuiccctamry to miatXf.. 
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four minutes in beginning to do it^ after it is let out of the 
veins (as is the case in people in health) it might coagulate in 
less time^ or almost instantaneously ; for I imagined^ that un- 
less this took place, we could hardly conceive how the blood 
should ever have time to coagulate in ruptured vessels, so as to 
stop hemorrhages, as it is believed to do. And upon this oc- 
casion I recollected a remark that I had heard, particularly 
from Dr. Hunter, which is, " That the faintness which comes 
on after hemorrhages, instead of alarming the bystanders, and 
making them support the patient by stimulating medicines, as 
spirits of hartshorn and cordials, should be looked upon as 
salutary ; as it seems to be the method Nature takes to give 
the blood time to coagulate.'' Now as this seemed to favour 
my suspicion, I determined to make the experiment. 

EXPERIMENT XXI. 

Believing it would be sufficient for this purpose, to attend to 
the properties of the blood, as it flows at different times from 
an animal that is bleeding to death, I therefore went to the 
markets, and attended the killing of sheep ; and having re- 
ceived the blood into cups, I found my notion verified. For I 
observed, that the blood which came from, the vessels imme- 
diately on withdrawing the knife was about two minutes in 
beginning to coagulate ; and that the blood taken later, or as 
the animal became weaker, coagulated in less and less time ; 
till at last, when the animal became very weak, the blood, 
though quite fluid as it came from the vessels, yet had hardly 
been received into the cup before it congealed. I have also 
repeated the experiment, by receiving blood into different cups 
at different times, whilst the animal was bleeding to death ; 
and though the time taken up in killing the animal was not 
commonly more than two minutes, yet I observed, on compar- 
ing the cups, that the blood which issued last coagulated first^ 

' It may be necessary to mention a circmnstance that has occurred in repeating 
these experiments ; which is, that although the last cup being taken from the animal 
when much reduced, always coagulated in less time than the first, yet, when four or 
fife cups were used, the blood in them did not always coagulate precisely in the in- 
Terse order of their being filled ; for sometimes the second coagulated before the third. 
This drcurastance at first seemed contradictory to the general conclusion, but on a 
more careful examinalion,itwa8 nupectedtobe owing to the ttmgg^ (or temporary 
eiertion of strength of the yessels) of the animal, and no dififereaoe was obaerfed in 
the exposition to cold or to air. 
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(xxv). I have observed likewise, that the blood coagulates 
with a different appearance in proportion as the animal becomes 
weaker; that which follows the knife begins to coagulate in 
about two minutes ; it first forms a film or pellicle on the sur- 
face, which extends gradually through the whole blood, yet 
so slowly that its progress may be observed, especially if the 
pellicle be moved from time to time. But the blood that 
comes from the fainting animal is coagulated in an instant, 
after it once begins. From this circumstance, that the dispo- 
sition of the blood to coagulate is increased as the animal be- 
comes weaker, we may draw an inference of some use with re- 
gard to the stopping of hemorrhages, viz. not to rouse the pa- 
tient by stimulating medicines, nor by motion, but to let that 
languor or faintness continue, since it is so favorable for that 
purpose ; and also that the medicines likely to be of service in 
those cases, arc such as cool the body, lessen the force of the 
circulation, and increase that languor or faintness.^ For, in 
proportion as these effects are produced, the divided arteries 
become more capable of contracting, and the blood more readily 
coagulates ; two circumstances that seem to concur in closing 
the bleeding orifices.^ 

It has been questioned whether bloodletting can be properly 

' Besides giving stimulants and cordials to counteract the fainting, it is a common 
practice in many parts of England to give women, who are flooding, considerable 
quantities of port wine, on a supposition that it will do them service by its astrin^ncy. 
But snrely, from its increasing the force of the circulation, it must be prejudicial in 
those cases. Perhaps many of the remedies called styptics might be objected to for 
the same reason. 

' It has of late been proved by experiments, particularly by those of the ingenious 
Mr. Kirkland, that the larger arteries, when divided, contract so as to stop the he- 
morrhage. But the large coagula which we see in the orifices of the vessels of the 
uterus of those who die soon after delivery, and the stopping of hemorrhages where 
the blood-vessels were ruptured on their sides and not entirely divided, make me 
believe that contracting the bleeding orifice ia not the only method nature takes to 
stop an hemorrhage. Her resources indeed are great, and she has often more methods, 
than one of producing the same effect. 

(xxv.) See Note xxrv. The contrary results obtained by Mr. Hey* 
are carioos. Mr. Thackrah's experiments,^ afterwards witnessed by 
Mr. Hey, agree with Hewson's, as Hey himself admitted.*^ 

• OntheBlood,24et8eq.8TO,Lon.l779. "^ Mr. Grainger's Elem. Gen. Anai. p. 41, 
» On the Blood, ed. 1834, p. 138. 8vo, Lend. 1829. 
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recommended in hemorrhages^ excepting in those that are at- 
tended with evident signs of plethora : but do not these experi- 
ments show that a vein may be opened with propriety, even 
where there is no plethora, in order suddenly to bring on weak- 
ness ; by which the momentum of the blood may be so dimi- 
nished, and the disposition of the lymph to coagulate may be so 
increased, as to stop the hemorrhage ? For, when we consider 
how soon the blood-vessels contract, and adapt themselves to the 
quantity of blood which they contain, it seems not improbable 
that in some cases where the hemorrhage is not profuse, but 
long continued, the strength of the patient may be so recruited, 
that the disposition to coagulate shall not be sufficiently in- 
creased, or the extremities of the vessels sufficiently contracted, 
for the stopping of the bleeding ; but, by emptying the vessels 
suddenly, this effect may be obtained^ and the hemorrhage may 
be stopped by the loss of less blood than would have happened, 
had only the slow draining been continued. 

Although the whitish crust so commonly seen in inflam- 
matory disorders, has so very morbid an aspect, as might in- 
duce us to consider it as inflammatory, and to bleed repeatedly 
in all those cases where it occurs, yet I believe we should act 
improperly: for, to say nothing of pregnancy, in which the 
appearance is almost constant, there are few physicians that 
have not seen patients, who, even in such circumstances, were 
the worse for this evacuation. Nor need we be surprised that 
this should happen, considering how soon in some instances 
this size disappears ; and if so, may we not suppose, that it may 
likewise soon be formed, even by a short exertion of strength 
in the vessels ? Perhaps this was the case in the gentleman 
mentioned in page 43, who in less than twenty-four hours after 
bleeding had symptoms of great weakness. 

As it appears from these experiments, that the disposition of 
the blood to coagulate is increased by bleeding, it may be useful 
to attend more to this circumstance, and to compare the coagu- 
lation of the blood in the last with that in the first cup, even in 
cases that are not attended with the inflammatory crust. And it 
may likewise be worth while to make the same comparison in 
those cases where every cup has a crust ; which firequently hap- 
|>ens both in rheumatic and in phthisical complaints. By these 
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means wc umy judge wliat effect the evacuation haa produced 
oa the strength or fiiluesa of the vessels ; aud may, perhaps^ by 
inspecting the last cup, especiidiy if it contaios only a small 
quimtity, be able to guess pretty nearly at the nature of the 
l>lood which reniaius in the body: In the rheumatic ca24e men* 
tioned in page 35, e\ery cup contained tliia crust : and although 
the blood in the last cup coagulated in much le^s time than 
that in the firsts yet, as it was later in coagulating than commonj 
I suspected what remained in the %'essek liad the same dispo- 
sition } but the patient recovered without repeating the evacua- 
tion. 

It may be mentioned here^ that 1 have once or twice seen 
blood which, when it first began to coagulate, had on its sur- 
fiice a red peUidc, and underneath a transparent fluid, which 
afterwards formed a crust. In these cases, if the red pellicle 
had not been removed before the rest of the blood liad con- 
gealedj we might have concluded that no part of tlie blood had 
this disposition to form a white crust* This appearance, I 
should imagine, was owing to the blood, where in contact with 
the air, having coagulated before the red particles had time to 
subside from that part of the lymph which had its cUsposition 
to coagulation lemoned. 

The learned Professor de Haen has taken notice of a curious 
appcarauee of the blood, which he could not account for ; but 
which, I presume, may be explained from some of the above 
experiments. His observation is, " that having bled a person 
in a fever, the blood was covered w^ith an inHammatory crust, 
and upon esainiuiug the erassamentum in one of the cups, he 
found that it formed a sort of sac containing a elcar fluid ; 
this fluid being let out, and the cup »et by, on examining it 
next morning, he observed a very firm crust covering the whole 
again, and extending to the bottom of the cup/'^ 1 once met 
with a case similar to this ; for, having bled a person into four 
cups at ten o'clock in the moniiug, on looking at the blood 
afterwards, at ^\^ in the afternoon, I found the serum had not 
sepamted from the crassanientum in the first cup ; but the 
crassamentum felt as if it contained u fluid in a bag, as Professor 
de Haen has described it* Upon pressing it, the fluid gushed 
oatj and in a few minutes after being exposed to the air, eoagn- 

* V|d« Rit* Mefkndi, eap. vi. 

4 
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lated : there was however this difference in the two cases^ that 
in mine the fluid was red^ so that it formed a red crust over 
the first, which was white. Now this seems to have been owing 
to the blood's having first coagulated^ where it was in contact 
with the air and with the sides of the cup ; and the fluid which 
gushed out was the serum, with a part of the coagulable lymph, 
which stiU remained fluid; but, when exposed to the air, it 
jellied or coagulated, as it naturally does. That one part of 
the lymph can remain fluid after the other is coagulated, is 
proved by some of the preceding experiments ; and I have more 
than once seen blood which appeared perfectly jellied soon 
after bleeding ; yet, on cutting into the coagulum, a transparent 
fluid has oozed out, which afterwards jellied. And so slowly 
does this coagulation proceed in some cases, that, in an experi- 
ment mentioned before, a part of the blood in a dog's heart 
was found uncoagulated thirteen hours after death. And 
I have likewise distinctly observed, that in some cases 
where the disposition to coagulate was much lessened during 
the evacuation, the blood at the bottom of the cup has jellied, 
whilst the greatest part of the size at the top was yet fluid ; 
there being only a thin pellicle on its surface, where it was in 
contact with the air (xxvi). 

Another instance of a change in the properties of this coagu- 
lable lymph,, which appears curious, was seen in some experi- 
ments, where I had occasion to throw the blood into water, and 
into oil, during the winter season, whilst the heat of the water 
and of the oil was no greater than 41^ of Fahrenheit s scale. 
In all those experiments, I found that the disposition to coagu- 
late was lessened, the blood becoming more and more viscid, 
but did not coagulate whilst in that degree of cold. I shall 
next relate those experiments. 

EXPERIMENT XXII. 

The jugular vein being properly tied, and then cut out from 
a rabbit just killed, was then thrown into water of 41° of heat, 

(xxvi.) See Exp. xvi, and Notes xii, x, xiii and iii, t. k, I have 
repeatedly removed a clot as soon as it was formed, and observed that 
it was succeeded by another. Dr. Davy* noticed the same fact. 

* Researches, Physiol, and Anal, it, 68. 
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and takeu out at the end of half an hour ; when the hlcsoci was 
found to be still fluid, though rather more viscid than natural ; 
but, after being exposed to the air, it coagulated* 



EXFERIMEICT XXIII. 

Two pieces of the jugular vein of a dog, just killed, were put 
into water, in which the therinometer stood at 41^; one was 
taken out after twenty minutes, and the other after three quar- 
ters of an hour ; the blood in both was found to be fluid, and 
to coagulate afterwards* 

As it was evident from these experiments, that the water had 
lessened the disposition of the blood to coagulate, I next in- 
quired to what property in the water this effect could be owing ; 
and to see whether water that was warmer would not have the 
same effect, I made the following experiment. 

EXFEalMEKT XXIV. 

On December the 13th, I cut out two pieces of the jugu- 
lar vein of another dog, immediately after his death. One 
piece was piit into cold water, and the other into water kept 
warm by a lamp, so that the lieat never varied more tliau be- 
tween 90^ and 100^* At the end of three quarters of an hour, 
that in the warm water had in it a coagulum ajs large as a 
garden-pea; but that in the cold water, being let out into a 
cup, was quite fluid. Twenty minutes after being exposed to 
the air, that which had been in the coM water was coagulating ; 
but that from the warm water neither then nor afterwards 
showed any signs of farther coagulation : so that it seemed not 
only to liave jeUied whilst in warm water, but to have begun 
to part with its serum. From this experiment, it seems pro- 
bable that the coldness was that property of the water to which 
the lessened disposition to coagulate was owing ; but to be more 
sure of this, and to sec whether the blood might not be kept 
fluid a longer time by these means, I tried as follows : 

EXFEEIMINT XXV< 

On January the 14th, I cut out a piece of the jugular 
vein of another dog, and put it into oil, iu which the thermo- 
meter stood at 38*^* At the end of six hours it was taken out, 
and the red particles were observed through the coats of the 
vein to have mostly settled to one side. The blood was let out 
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into a cup, and was found to be fluid; at the end of fifteen 
minutes above one half was still fluid ; in twenty-five minutes 
it seemed to be quite jellied. Now as in this experiment a 
similar effect was produced, as when the vein was put into 
water, it seems probable that it was the coldness of the water, 
and of the oil, which had lessened the disposition of the lymph 
to coagulate. 

EXPERIMENT XXVI.^ 

Another piece of the same vein was put into river- water, in 
which the thermometer stood at 38°, and was left till the next 
morning ; when, after twenty-two hours and a quarter, it was 
taken out. The red particles did not seem to have subsided, 
as in the former experiment ; but the vein being opened the 
blood was found to be fluid, though so viscid that it could barely 
drop from the vessel. The cup into which it was received was 
placed upon the window of a moderately warm room, and was 
examined carefully from time to time ; but the blood never had 
any appearance of coagulation, on the contrary, it remained 
fluid till it was dried by the evaporation of the water, which 
happened by the next day. In this experiment the cold seemed 
entirely to have prevented the coagulation of the lymph : so 
ill-foimded is the common opinion, that cold coagulates the 
blood. 

As the lymph, on being cooled, is deprived of its power of 
coagulating when exposed to the air, may we not thence be led 
to explain that fact mentioned by Lister, that the blood of 
those cold animals which sleep during the winter-season, on 
being let out into a basin, does not coagulate ? (xxvii.) And 
thence, as he observes, remains always fit for motion. 

* It is necessary to observe here, that great expedition should be used in making 
these experiments, for, unless the vein be cut out in a few minutes after the death 
of the animal, the experiment may not succeed, from the blood having begun to 
coagulate. 

(xxvii.) Mr. Hunter* quotes Mr. Comiah as having seen the bloods 
of torpid bats in some degree coagulated, but soon recovering its fluidity 
when subjected to motion and heat : Mr. Palmer adds in a note, that 
Dr. Marshall Hall, in his experiments on hybematinff animals, found 
the blood as fluid as under ordinary circumstances. M. Saissy^ states 
that the blood of hybemating animals, even during the deepest lethaigy, 

• Woriu, ed. by Palmer, vol. ill, p. 33. 

^ Researdiea Exp. nir let Animauz hybonms, p. 46, 8vo, Paris, 1808. 



CHAPTER IV. 

SOME FURTHER OBSERVATIONS ON THE COAOULABLE LYMFH^ AND 
ON THE SUDDEN CHANGES PRODUCED UPON IT. 

If the reader has been persuaded of the common opinion^ 
that the disposition of the blood to coagulate is increased in 
inflammatory disorders^ it may perhaps appear to him^ as it for- 
merly did to me, a very extraordinary circumstance that the con- 
trary should be true (see Note xxi) ; and likewise that the blood 
should in reality be the more disposed to concrete, in proportion 
as the body is weakened, or as the action of the blood-vessels is 
diminished (see Note xxiv). And as we are naturally tenacious 
of old opinions, and unwilling to adopt new ones till fully proved, 
he may suspect that there has been some fallacy in these experi- 
ments. And indeed I must acknowledge that there is, in ap- 
pearance, one strong argument against my general conclusion, 
which is, that it has not only been remarked that the first cup 
has a crust, whilst the last has none, but likewise, that the second^ 
or the third cup, alone shall have a crust, whilst the preceding 
ones are without it. Now this, I say, seems contradictory to what 
I have advanced, concerning the disposition of the blood to 
coagulate being increased in proportion as the body is weakened; 
for here in proportion as the blood is evacuated, its disposition 
to coagulate is lessened ; since it was more sizy in the second 
or third cup than in the first. But, in answer to this objec- 
tion, I must remark, that these cases very seldom occur ; and 
that in general the first cups are more sizy, and are the latest 

is not coagulated. Dr. Davy has favoured me with the following extract 
from his note-book : '' March 3 1 , 1 84 1 , killed a tortoise, just then awaking 
and almost torpid ; the air 50° ; air of room 55^ ; temperature in recto 
48° ; blood from right auricle 50° ; in left compartment of ventricle 5 1 -5®. 
In the cavity of the belly a ^od deal of colourless fluid, which jellied 
on standing. But little blood m the heart and great vessels, which, when 
coagulated, was verv tender, like the thinnest jelly. March 7, 1 836, killed 
and examined a hedgehog ; the blood coagulated slowly and feebly." 
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in jellying ; and when the contrary takes place, or when the 
second or third cup is more sizy than the preceding, I am per- 
suaded that upon a careful examination, instead of weakening, 
they will be found to strengthen my inference ; as will appear 
probable by the following case, which has occurred since these 
experiments were published in the 'Philosophical Transactions/ 

EXPERIMENT XXYII. 

On the 13th of June, I visited a young man, twenty-two 
years old, of an athletic habit, who complained of a violent pain 
in his head and back, with a fall strong pulse ; but as he was 
then in a profuse sweat, which had been preceded by a shiver- 
ing, it was not thought proper to bleed him, and the rather, as 
we were informed, that he had had a similar paroxysm two days 
before. But next day, finding that his fever had not left him 
^with the sweat, and that he still had a pain in his head and 
back, and that his pulse, though not now full and strong, yet 
was quicker than natural, it was then judged necessary to take 
away some blood. Upon opening the vein, the blood flowed 
very slowly, and indeed merely trickled down his arm. Ima- 
gining that the bandage might be too tight, I slackened it, but 
still the motion of the blood was not accelerated. I then asked 
him whether he had not been a&aid of the bleeding, and he 
told me he had ; and on feeling his pulse in the other arm, I 
found it very low. I therefore desired him to move the muscles 
of his hand, which he did ; but nevertheless so slowly did the 
blood run, that it was four minutes before I got an oimce and 
a half into a cup. I then stopped the orifice till another cup 
was brought, into which the blood ran in a fuU stream, to the 
quantity of three ounces, and that in two minutes, although the 
orifice was rather small, so much was its velocity now increased. 
Into the third cup, which likewise held three ounces, the blood 
ran still faster, as it was filled in less than two minutes. By 
this time the patient beginning to be faint, I stopped the bleed- 
ing till he could lie down on the floor, and then about three 
drachms more of blood were received into a fourth cup : this 
came away very slowly, and the bleeding stopped of itself. 
He drank a glass of water, and did not faint, and he appeared 
afterwards to be much relieved by the evacuation. Upon this 
blood I made the following remarks ; 



THE BLOOD. 



55 



That which was taken awaj last was first ooagulatedj and 
completely too, by the time I had tied up his arm^ which waa 
in three minutes from the blood^s first ninniiig' into the cup* 

The blood which was received into the first cup coagulated 
next, aud as I obsened by my watch j in twelve minutci* from 
its being set down on the table - 

That which waa received into the second cup was the third 
in order as to coagulation, and was considerably later in jellying 
than the first ; for in fifteen minutes it wn^ not thoroughly 
coagidated; nay, even in twenty *two minute* a small part of 
it ivfw still fluid* It was remarkable that none of these three 
had any size. 

But the blood in the third cup differed considerably fVom 
that in the others ; for in five minutes it began to appear trans- 
parent on its surface, an indication of a future size, and it was 
later in coagulating (see Note xxi) than that in the other cups ; 
for even at the end of twenty-si^t minntes a great part of the 
coagulable lymph was still fluid, as appeared on removing the 
pellicle that covered it ; but in thirty-five minutes it was com- 
pletely jellied. The size in this blood was very thick aud tough. 

Now this case, when carefully exarained, instead of being an 
objection to my conclusions, will, I presume, be thought a 
strong confirmation of them* 

For, in the first place, as the blood in the third cup alone 
had a crust, and was much later in jelljdng than the rest, it 
strengthens my inference, that the disposition of the blood to 
eoagnlate is lessened in those cases where the iiiflammatory 
crust or siae appears (see Note xxi). And as the blood ran more 
rapidly into this cup, it showed that the heart and blood-vessels 
had begun to act with greater force, and therefore confirmed tlie 
opinion, that in proportion as these act more strongly, the dis- 
position of the lymph to coagtdEite is diminished (see Note xxi v). 
The same opinion is likewise supijorted by obser\ing what 
happened to the blood in the first cup, which coagulated sooner 
than that in the tliird, owing to the vessels then acting more 
weakly, as was evident from the blood's trickling down the arm, 
and from the lowness of the pulse.* 

* In like mminer may !» ejcjilalnefl RHotbfsr VAriet^ in the tppciM^nee of the wase 
iuuudx< wheiie il in fuiiiid in the iintt aaiI likst cups, hul not in the ftccotid or ihiM : 
ihkBf r i»tiit|>ect» seldom Impiieii&t hut wh«u it doe. it may pcrhAp be founJ, on cj»mi* 
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2dly. It may be observed/ that the great difficulty in admit- 
ting the conclusion made in the former part of these sheets 
(viz. that the want of size in the last cup is occasioned by an 
alteration in the blood-vessels) was to conceive how these vessels 
could possibly alter the properties of the lymph so suddenly^ as 
in the time between receiving the blood into the first cup and 
into the last. But this pase confirms that inference, by showing 
the fact in a clearer point of view ; for even here, where the 
appearance of the size was reversed, it was found that the blood 
which had a crust or size was latest in coagulating, and that it 
was this blood which was taken out of the vessels when they 
acted most strongly, as was proved by the rapidity with which 
it flowed into the cup. 

3dly. Since the times in which the blood jellied in these 
cups were so very different (the first coagulating in twelve mi- 
nutes, the second in about twenty-two, the third in thirty-five, 
and the fourth in less than three minutes, notwithstanding 
these cups were filled in less than two minutes after one another), 
it shows, I say, how soon that state of the blood-vessels on 
which the size depends, can be removed and assumed, and 
therefore leads us to conclude, that although this size is in 
general a sign of an inflammatory disorder, or a strong action 
of the vessels (see Notes xxiii and xxiv), yet there may be several 
circumstances to be taken into the account, before we can judge 
from its preseuce, or absence, whether or no venesection should be 
repeated: and it likewise shows clearly, that it would be improper 
to determine, from the presence of this alone, when bleeding is 

nation, that the vessels were acting more weakly whilst the second or third cups were 
filled. For so easily does this size appear to he removed, or formed, that I suspect 
it may sometimes happen that when the hlood is taken away in a full stream, from 
a large orifice, the patient may he so suddenly weakened, and the properties of the 
hlood may in consequence he so changed by the time the second cup is filled, that 
the size shall be removed ; and yet afterwards the vessels may recover their former 
tone, so that the third or fourth cup may acquire a size again. Nay, I suspect that 
this appearance may even be affected by the passions, particularly from observing 
that the patient above mentioned, as well as others whose blood at first trickled 
slowly down their arms, had been much afraid of the lancet (xxviii). 



(xxviii.) See Note xxiv. Some interesting specalationB on the pro- 
bable modificationB in the nature of the current of blood under different 
degrees of vital action, are given in Dr. Davy's Researches, vol. ii, p. S3. 
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ofiOeBBary ; and yet there have been not a few who have inclined 
to make tticti a conclusion, firora their considering this crust or 
mze as so veiy morbid an appearance. 

4thly, As the blood in the tldrd cup was so late aa thirty- 
five minutes in coagulating, and was aizy, whilst that in the 
fourth was not so, and jellied in less than three raioutes, al* 
though it had been taken from the vessels only two miuutes 
after the other, but at the time the patient had become faint | 
it sliows how much faiutness and languor incre-ase the viscidity 
of the blood J and likewite its disposition to coagulate j since in 
two minutes they produced such a change as to remove the 
size^ and to reduce the time of coagulation from thirty-five to 
three minutes. It therefore shows clearly how much languor 
and faintnesa sliould be encouraged in hemorrhages, and how 
careftdly we should avoid giving anything that can stimulatei 
or rouse the patient ; that the medicines likely to be of service 
are nitre and the acids ; or such as cool the body, or have the 
property of diminishing the force of the circulation, or of in- 
creasing that languor or faintness ;^ that all agitation of mind 
should, as much as possible^ be prevented^ lest it increase the 
circulation ; that all muscular motion should be avoided for 
the same reason : for that an exertion of the patient^s strength 
can lessen the disposition of the blood to coagulatej I am per- 
suitded from some of the above-mentioned cases^ and likewise 
from what 1 have observed in dying sheep, where the struggles 
of the expiring animal seemed in some instances, when violentj 
to alter the properties of the lymph (see Note xxiv). 

We have endeavoured to explain the appearance of the in- 
flammatory crust or size^ from the red globules having subsided 
from the surface of such blood before it coagulated ; this we 
observed was partly owing to the lymph^s being later in eoagn- 



* It hat been obji^citkl hen% that ylire woald a«em improper for Lhk fturpote, be- 
Oiiiac In cxfjcrimeuU mentjonf^d before (p. 12) it *«* found to prevedt itc eoagiitfl- 
liuii of the l^tood, nut of t**e Unly j but (bis objection is rcnioy*^, by considertng, 
tbttl, m ordi^f to prvvent coi^uktion, the nitre mUit be iticd 4t ItMii m the proporttoii 
of twii scruples to ev^'fjr two onricc'^ of bitH>d. But, wbcn we ei.Mbit it intcrnidlf, 
wc tclflom givr. more iHaki a ftcmiple everj two hoikre, wbk-b van hnvt no efTeot in 
AUennuting the whoU^ niiis% ai bhwd, nor in |in?v<»ntlnpr (^oiifriilatioii, esjieeially as we 
bHve nekton to bcUei^c Ha pro|H!rrtic«cirvclmiigvd bef<m^ it piissfx thc<^ digeitive orgiitiif. 
Ill pood c0W;t» in UrmtifTliagcn, tliemfofc, arc probably owjitg lo iti Avium iif*on thij 
ftonaadb. Por |iroofi of it« utility, *m * M<»dic«J Olmynrntioiw aikI InquirMJi/ voL iv, 
iirt. xvi* 
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latmg in those cases, but principally to its being thinned. 
But, we ms^j now add, that although the attenuation of the 
lymph and its lessened tendency to coagulate are connected in 
most of those cases, yet they do not always go together; for 
the lymph may have its disposition to coagulate lessened with- 
out being thinned ; which was evident in the preceding case, 
on comparing the blood in the second with that in the third 
cup ; for the blood in the second cup had no size, notwith- 
standing it remained fluid at least ten minutes after the size 
had begun to appear in the third : this I attribute to the blood 
in the third being more attenuated, and thereby more readily 
allowing the globules to subside. 

That the blood may have its disposition to coagulate lessened, 
without being attenuated (xxix), is likewise probable from the 
following cases. 

EXPERIMENT XXVIII. 

In the month of January I bled a man, who complained of 
a pain in his head, attended with giddiness and shivering, a 
pain and sickness at his stomach, and with a full and quick 
pulse : the blood was found to remain fluid for ten minutes, and 
then jellied, but no size appeared. 

EXPERIMENT XXIX. 

In another person, who was bled merely for a drowsiness, 
and because he was accustomed to that evacuation in the springs 
I foimd the blood remain seven minutes without coagulating, 
and yet it was without any size. 

Now, since in these cases the blood remained so long fluid, 
and yet the red particles did not subside, or no size appeared, 
I should conclude, that only the disposition of the lymph to 
coagulate was lessened, without its being thinned. And firom 

(xxix.) Mr. Hewson infers that the blood is not attenuated because the 
corpuscles do not sink in it. But the rate with which the red corpuscles 
sink in a fluid may give an incorrect idea of its density or consistency. 
They may even not subside at all in hlood artificially made thinner and 
lighter, and its coagulation somewhat retarded. If it be admitted that 
the sinking of the corpuscles, during the formation of the bufly coat, 
afibrds an accurate means of estimating the consistency of the liquor 
sanguinis, it must also be admitted that it becomes thinner some mi- 
nutes after it is taken from the animal, which is not at all probable. 
See Note xxiii. 
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the last case we may likewise conclodej that although the times, 
at which the blood taken from persons in health begins to 
coagnlatCp be allowed to he about three minutes and a half, as 
I have found from repeated observationSj yet there may be some 
variety in tliia respect ; for a plethora and other circumstances 
may make it later in coagulating in some cases, even where the 
patient ia otlterwise in perfect health.^ 

We hai-^e observed before that the size i a aometimes very firm, 
and at other times spongy and cellular ; these diflferences in its 
density are, I suspect^ in proportion to the degree of attennation 
and lessened disposition of the blood to coi^ilate ; for as the co- 
agulation begins on the surface, and forms there a film which 
attracts the rest of the lymph (see Note xtiv), the more that 
Ivmph is attenuated, and the slower it coagtJates, the more will 
the tilm he able to separate it from the red globules, and from the 
serum : thence perhaps it is^ that when the blood, besides being 
very thin, likewise jellies slowly {see Note xxi), we sometimes see 
almost the whole coagulable lymph collected at the topj forming 
a firm crust, which being free from the serum, as well as from 
the globules, contracts the surface into a hollow form. But when 
the blood has its disposition to coagulate less diminished in pro- 
portion to the attenuation, then, although the globules subside 
from the siu-face, yet the whole of the lymph jellies so soon 
after the coagulation begins, that there is not time for its being 
separated from the semm, of which it therefore contains a con- 
siderable quantity, and is of course more spongy and cellular* 

In proportion to the thickness and density of the size, the 
bottom of the cake is of a looser texture ; but this looseness of 
texture is not owing to putrefaction, as has been suspected, but 
merely to the lymph's being collected at the top, and thereibrc 
leaving the bottom of the crassamentum. 

Notwithstanding bleeding does in general weaken the action 
of the vessels, increase the disposition of the blood to coagulate, 
and even thicken the lymph, yet it may happen that in the 
ordinary quantity in which blood is taken away, none of these 
effects shall be produced ; of this the following case seems to 
be an instanee. 

IXPEEIMENT ZX%. 

A woman in the seventh month of her pregnancy wan bled 

♦ This uifcroacc l» ccmfirmtd hy i cam tocntioueri imltm, K^perhiiCfiit luutii. 
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for a violent pain in her side^ attended with a cough ; the quan- 
tity taken away was eight ounces^ which was received into four 
cups ; and as the orifice was small^ about ten minutes were 
spent in the bleeding. On attending to the different cups^ I 
could observe no difference in the periods at which the coagu- 
lation commenced and finished in each^ allowance being made 
for the time the blood began to run into each. In every one 
of these cups the blood was completely jellied in about twenty 
minutes^ and each had a crust or size nearly of the same 
thickness. So that the bleeding seemed not to have produced 
any change in the strength of the patient^s vessels^ nor was her 
pain sensibly abated by it. She was therefore desired to live 
low, to confine herself to a vegetable diet, and to take a scruple 
of nitre every three hours in a draught of the decoctum pectorale; 
and if her pain and cough were not abated in a day or two, she 
was directed to repeat the bleeding. As close attendance was 
not required, I did not visit her till four days after, and then 
she had got free of her complaints, notwithstanding her blood 
had been apparently so little changed in the time of the eva- 
cuation. 

In this case the bleeding seemed neither to have thickened 
the lymph, nor increased its disposition to coagulate, nor 
weakened the action of the vessels ; but that it generally pro- 
duces these effects cannot, I think, be doubted, from our having 
observed it in so many instances. Perhaps the dread of the 
operation might here have made the coagulation of the blood 
in the first cup approach nearer to that in the last j or perhaps 
the smallness of the orifice prevented there being so manifest 
a change produced by the evacuation, from its giving time to 
the blood-vessels to adapt themselves more equaUy to the 
quantity they contained, by which means she was not weakened 
by the loss of blood. 

It has been observed by Sydenham (xxx) and others, that it 
sometimes happens, even in inflammatory disorders, when the 
blood trickles down the arm, instead of running in a ftdl stream. 



(xxx.) Sydenham, C^era Omnia, imp. See. Syden. 8vo, Lend. 1844, 
sect. 6, cap. 3, p. 247. The fact was noticed, too, by Dr. Richard Davies.* 

• Essay on the Blood, p. 25, 8vo, Bath, 1760. 
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it doe^ not acquire a crust or size.* May not tlm be explaineii 
from wliat is observed in the case related in Experiment xwii ? 
that is, in such iuatances the vessels^ either from a febrile or 
from some other oppress! on^ act more weakly than they do in 
the ordioary cases of inflammation j by which means the lymph 
is not sufficiently attenuated to allow the red globules to sub- 
side before the coagulation begins, and therefore the aiBe doea 
not appear, as iu other cases of inflammation where there is no 
snch oppression. 

As ^r is found to coagnkte the blood and cold to thicken 
it, an objection has thciicc been made to the conclusions from 
some of the preceding experiments ; and it has been supposed 
that the changes in the properties of the blood, that happen 
daring the time of bleeding (which I have attributed to a dif- 
ference in the action of the vessels), might possibly be owing 
merely to a difference in the exposition to the air or to cold {see 
Notes £1 and xii). For instance, since the blood that trickles 
down the arm seems to be more cooled than that which flows in a 
full stream, it has thence been supposed that its want of size, in 
those cases, might be owing to the exposition to the air, which 
made it coagulate sooner, and to the cooling which had thick- 
ened it, and thereby prevented its red particles from subsiding, so 
that the size should be formed. This objection is indeed plausible, 
and to those who have not seen these experiments might at first 
seem sufficient to explain the appearance ; but upon further ex- 
amination it will not be found to do it satisfactorily. Thus, for 
example, although it be true that air coagulates the blood, and 
likewise cools it, yet there are changes remarked in the preceding 
experiments that caiinot be explained merely by a diScrcnce in 
the exposition to the air ; thus, in Experiment xxvii, the blood 

* tl may he Eiec<!«»itry to ob«crve^ that it h not m every c&ie where tbe blood 
tricklea down the arm that it is without a %iiG ; on the coiitrnn'r it sontetimes hap{>eiis« 
that even in such drcymstancci it ho^ a i?cry dco&e one ; an instance of which tuay 
be leen below, iu EitMrrkuiMit kxxu In ihmK cases the trickling d^jwu the ami may 
pCfhap* be owing to some circumstance in the oiillce prerentlng its (lowing m a full 
atreaiut or to ft difference in the tightness of the ligature, rather Ihan to a weak 
action of the y&aeh. Or, although the nm: li« occasioned by a strong (or %om^ par* 
titnliir mmle of) action of the ve*»cjs, ai»d thcrdbre in removetl by weakening ihfAn^ 
yet It tnsty noi ulwayt he tmnoved itu mediately on their heiiig weaken eit Far it may 
htt^ipini, that in tome CtiM the lymph may not be so siuci^ptible of ciiaiig«« oa in 
other*; or when it hsa been Teiy much attenumfted it may not again be thickcHtd 
itttmifihalelyt on tiie veiadi w^u§ w«aldy. 
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in the third cup was thirty-five minutes in being completely 
coagulated, whilst that in the fourth, although taken firom the 
arm only two minutes later, yet coagulated in three minutes. 
Now no exposition to the air nor to cold, from the blood's 
trickling down the arm, could produce such a change. Of this 
I am persuaded from what I have observed on comparing the 
blood received into a cup with that which dropped on the plate 
which held the cup ; for I have repeatedly seen on those oc- 
casions that the blood on the plate, although it was so much 
more cooled and so much more exposed to the air than that in 
the cup, yet instead of coagulating proportionably sooner, was 
later in being coagulated. The following experiment shows this 
clearly. 

BXPERIMBNT XXXT. 

A young woman with a violent inflammation in her eyes, was 
bled on the fifth of March, early in the morning, before she had 
breakfasted, and whilst she was complaining of a sickness at her 
stomach ; the blood followed the lancet in a stream, but im- 
mediately after it only trickled down the arm, and continued to 
do so during the whole of the evacuation. About eight ounces 
of blood were taken away into four vessels, viz., into two cups 
and two saucers, in the following manner : A plate holding both 
a cup and a saucer was held under the arm, and the blood was 
first received into the saucer, to the quantity of a spoonful, then 
as much more was received into the cup that stood by it; 
then again the blood was suffered to run into the saucer, and 
afterwards into the cup, and so alternately till there was about 
two ounces in each, when they were carefully set down on a 
window where the thermometer stood at 57^ ; the plate was 
placed by them, and contained about a spoonful of .blood, which 
had missed the saucer in the begining of the evacuation. Next, 
the second plate was brought, and some blood was received first 
into the cup and then into the saucer, in the same manner ; 
and three portions of blood were suffered to drop at different 
times on the plate, each of them about the breadth of a shilling. 
Now, here, according to the reasoning in the objections made 
to some of the preceding experiments, the blood in the saucers 
having twice as much surface as that in the cups, ought to have 
coagulated in half the time ; and that on the plates ought, firom 
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tlie largeness of the surfacD, to have <x)agiilated in mucli less 
time ; but just the contrary happened ; for the blood in the 
cups was first completely coagulated, that in the saucers uext, 
and that on the plates latest of all. But, a& the experiment 
seema curious, it may be proper to give a more particular detail 
of what waa observed* 

On looking at the first plate, at the end of seven minutes 
after it was set down on the window, the surface of the blood 
in the cup was considerably transparent, and a pellicle (that is 
the surface beginning to coagulate) was formed upon it; but 
no transpaxenc}^ was distinguishable on that in the saucer, nor 
could any pellicle be observed upon drawing a pin through it, 
or throut^h that which had dropped upon the plate. At the 
end of fifteen minutes the blood in the cup and in the saucer 
was pretty much coagulated, or had a thick pellicle^ whilst none 
could yet he observed on that upon the plate. At the end of 
fifty -five minutes that in the cup was juat beginning to part 
with its senim, whilst the blood in the saucer was not yet com- 
pletely coagulated; for on inclining it to one aide, apart of the 
blood appeared fluid under the pellicle. That on the plate was 
now coagidated. They were all three aizy; and the blood in 
the saucer had a size which seemed to be as firm and in as large 
a quantity nearly aa that in the cup ; and the size upon the blood 
in the plate waa thick enough to be easily distinguiahed* 

In the second plate, at the end of seven minutea after being 
set on the window, both the blood in the cup and in the saucer 
■wm beginning to coagulate ; and had a pellicle of a considerable 
thickness, and were both sissy ; but no pellicle appeared on any 
of the three portions that had dropped on the plat^. At the 
end of fifteen minutes, that in the cup was firmly jellied, that 
in the saucer not quite so much, and one of the spots on the 
pkte was but just beginning to coagulate at ita edge* At the 
end of twenty-five minutea, the two last spots were still per- 
fectly fiuid, but in twentj^-eight minutes they were beginning 
to coapilate ; whilst the blood in the cup was now parting with 
its serum* At the end of fifty minutes a considerable quantity 
of serum had separated in the cup, and the separation was just 
beginning in the saucer. 

Tins experiment was repeated on another jiersoii's blood two 
days after, in the presence of Mr, Field and Mr, Hendy, two 
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studious gentlemen^ at that time living at the Middlesex Hos- 
pital^ and the appearances xnere exactly similar: and it was 
evident to them that the blood in the saucers was later in co- 
agulating than that in the cups^ and that on the plates (one of 
which was of pewter) was considerably later in jellying than 
that in the cups or in the saucers. 

These experiments therefore show clearly, that the differences 
in the periods of coagulation, and in the appearance of size 
upon the blood received into the different cups in bleeding, 
cannot be accounted for from a difference in the exposition to 
air j for here blood more exposed to the air than that is which 
trickles down the arm is found equally sizy, and to be even 
later in coagulating than blood less exposed. 

As we have here observed a new circumstance that appears 
remarkable, and which at first sight seems not reconcilable to 
some of our conclusions, it may therefore be necessary to examine 
it farther, or to inquire, if air be a coagulant of the blood (as 
we have endeavoured to prove in the beginning of this Essay) 
how comes it that in this experiment the blood was not coagu- 
lated proportionably to its exposition to the air ? This^ I think, 
may be explained from considering another fact that was men- 
tioned in the preceding pages, viz. that cold lessens the blood^s 
tendency to coagulation. The blood, therefore, in the saucer, 
although it was more exposed to the air, yet being more cooled 
than that in the cup, was for that reason later in coagulating ; 
and that on the plate, which was most exposed to the air, being 
most cooled, was therefore latest of all. 

But we may add, that although it be evident trom this ex- 
periment, that the difference in the exposition to air, or to cold, 
is not sufficient to explain the changes which we see produced 
upon the blood, in so little time as in the filling of a small 
cup, especially when those changes are so great as what are 
mentioned in Experiment xxvii (where the blood in one cup 
was thirty-five minutes in coagulating, and had a very thick 
size, whilst that taken away soon after, coagulated in three mi- 
nutes, and was without a size) yet, I think, that the effects of 
air and of cold are considerable enough to deserve to be taken 
into the account in some cases, where the changes on the blood 
are not so great. For as cold thickens the blood, it is probable 
that in some cases where the lymph is but little attenuated. 
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and where therefore, in the ordmary manner of bleedings there 
would have appeared but very little size, such bloodj if more 
eitposed to the air ao as to be sooner cooled, may thereby have 
the small degree of attenuation coxmteraeted, or removed, and 
the red particles may be prevented from subsiding. So that 
although in this experiment, where the size was thickj it ap- 
peared equally in the saueer as in the cup, and even appeared 
on the blood upon the plate; yet, if we repeat these experi- 
ments on a variety of subjects, it is probable that we may 
sometimes find the saucer without a size, whilst the cup has 
one ; for when the lymph is but little attenuated a slight causa 
may thicken it again ; and its being a little more cooled in the 
saucer and on the plate may in some cases be sufficient to 
prevent the size from a|>pearing. 

It has likewise been suggested^ that possibly there might be 
some diflerence in the orifice from which the blood flowed, to 
which its different appearances in the several cups might be 
owing. But there does not seem to be any foundation for this 
objection, and it may^ I think, be removed by a carefid eKami- 
nation only of some of these experiments, particularly the 27th ; 
for there the blood ran into a fidl stream both into the second 
cup and into the third, the orifice being apparently unaltered, 
and yet there was a great difference in the appearance of the 
blood : for that in the third cup had a thick size, but that in 
the second had none. So that there does not seem to be any cir- 
cumstance attending these experiments that can explain the 
changes produced upon the blood in tlie time of bleeding, ex- 
cepting that to which I have attributed it, viz. a change in the 
strength of the blood-vessels, or in their mode of actio q ; and 
every observ'atioa 1 have yet made confirms me in that opinion, 

A very eminent physiciati,^ after reading the first edition of 
these sheets, informed me, that from a suggestion which he 
met with in Professor Simson's Dissertations, viz, "That a 
ligature on the arm would produce a aize/'^ he had been for 
many years caution?* how he took any indications from this ap- 
pearance of the bloodj and desired 1 would endeavour to deter* 



' Dn FotliergilU 

* Pr. Skiisoa's ubBCTTatiou is, thit if i tiglil. ligAture be made on the limb, andlhe 
vein opetied three hours after, i ske wiU be produced^ Vide *De Rd Medic*,' 
Dii*crt. ill, $38, p. 112. 



66 PROPERTIES OF 

mine^ by experiment, whether the ligature being a longer or 
shorter time upon the arm, even in the ordinary way of bleed- 
ing, might not influence this appearance of the blood. And 
accordingly, in the presence of Dr. Drummond, Mr. Field, Mr, 
Hendy, and Mr. Cockson, I made the following experiment : 

EXPERIMENT XXXII. 

On the 0th of October, I tied up both the arms of a healthy 
yoimg man with a degree of tightness sufficient to make the 
veins swell and become turgid, whilst the pulse remained free; 
a vein in one arm was opened immediately after making the 
ligature, and an ounce of blood was received into a cup. I 
chose to take away so small a quantity that there might be the 
less probability of producing any change upon the blood by 
weakening the body. The Ugature was left upon the other 
arm tor an hour, which made the veins very turgid, and like- 
wise made the person complain of a stiffness in his fore-arm ; 
the artery in his wrist being felt all the time, but less distinctly 
than in the other arm which was without a ligature. At the 
end of an hour this vein was opened, the orifice was large, and 
an ounce of blood was taken away. Upon attending carefully 
to each cup, it did appear that the ligature had produced some 
change ; for in the first place, the blood which had been so 
long detained in the arm by the ligature was darker coloured 
(xxxi), or blackish, whilst that from the other arm was more 
florid, even at its first running from the vein. 2dly. The blood 
that had been so long in the arm was rather later in being 
coagulated ; for it did not begin to part with its serum till at 
the end of thirty-seven minutes after puncturing the vein; 
whilst in the other the coagulation was completed, and the 
serum was beginning to ooze out in thirty minutes. 3dly. The 
blood which was first taken away was without a size, whilst 
that which had been so long in the other arm had a small 
spot about the breadth of a silver penny, and did not cover a 
twentieth part of the surface. 

From this experiment, therefore, it would seem that a liga- 
ture long continued may produce a size, agreeably to Dr. 

(xxxi.) The darkening of blood by its stagnation in the living body, 
is mentioned in Note v. 
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SimBOu^B observatiou {jcxxii}, but then it will probably be only 
in small quantity* 

The same learned gentleman, on being informed of the re- 
sult of this experiment J ingeniously suggested that the quantity 
of blood which I had taken away might perliaps be too little to 
make the experiment decisive ; for, as only one ounce of blood 
had been taken from each arm, all that blood might be supposed 
to have been contained in the veins themselves ; and as it was 
more probable that the disposition to size took place in the 
arteries, a larger quantity should be taken away, in order to 
judge whether the blood in the arteries had not been changed 
by the veins of the arm being so long compressed. The ex* 
periment waa, therefore, repeated upon the same peraoii, on the 
7th of March, Mr, Field and Mr. Hendy assisting me as 
baforei and we observed as follow s : 

EXPERIMENT XXXIIK 

The blood from the arm first opened was in quantity about 
ten drachms, had no size, but was late in being completely co- 
agulated. The pellicle first appeared on its surfiice six minutes 
after opening the vein, and at the end of fifteen minutes a con- 
fiiderable quantity of tlic blood was stUl fluid ; but in thirty-foiu' 
minutes it was completely coagidated* The serum did not begin 
to ooze out tUl at the end of fifty minutes. 

After the other arm had been tied up an hour, th^ vein was 
opened, and about ten drachms of blood were received into the 
first cup, as much more into a second, and about an ounce 
and a half upon a pewter plate, and about two ounces atid a 
half into a third cup (in all six ounces and a half) ; and it was 
observed that the blood in the tliird cup and that in the second 
coagulated in about twenty minutes, and the serum began to 



(xxxn.) Thoraaa Siaisou' thought tlmt the butTy coat is fonned of 
crude cliyle not ytjt converted into blood ; and tlmt the buflf appears 
afti-T pulting a hgnture tor three or four hours on the thigh or arra, 
because tbe assimilatiou of the chjle iK^th the blood is thus prevented h. 
Mr. Ilcy^ found that neither the lightness of the hgature, nor its longer 
contiunauee than u^ual ou the arm, caused the blood to become bufiy. 



' Be E« Mcdlca, 8vo. Editi. 1726, Di»#. 



>* Qb«. on tHe Blood, 8to, Lond. 1779, 
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ooze out in twenty-five minutes after opening the vein ; the 
blood on the plate was later in coagulating, and none of these 
portions of blood had the least appearance of size. But the 
blood in the first cup was considerably the latest in jellying ; 
for at the end of twenty-five minutes a large quantity was still 
fluid under the pellicle, and even at the end of fifty minutes 
the coagulation was incomplete. This blood seemed to ^have 
rather more size than that in the former experiment, but it was 
not collected at one part, but was diffused over the surface, and 
appeared in spots not bigger than pins' heads. 

The result, therefore, of this experiment was similar to the 
preceding. The ligature long continued produced a size, but 
in small quantity ; and therefore it does not appear probable, 
that, when the ligature has been only a few minutes on the arm 
(as is the case in the ordinary manner of bleeding), it can de- 
serve to be taken into the account, when we judge of the dis- 
ease, or of the indications of cure from the appearance of the 
size ; especially when it is considered that the blood on which 
these experiments were made was very favorably circumstanced 
for Dr. Simson's opinion; that. is, it was from a patient who 
seemed to be plethoric, by the blood which was first taken away 
not jellying in less than thirty, and thirty-four minutes, which 
is later than ordinary, as appears from what is observed above, 
page the 35th ; where we found, that the blood of people in 
health commonly jellies^ in seven or eight minutes. 

As many of these experiments show how easily the disposi- 
tion of the Ijrmph to coagulate can be altered, even by slight 
changes, as it would seem, in the state of the blood-vessels, 
they help us to explain how it should happen, that the blood, 
in some diseases, is found without this property of jellying ; an 
instance of which is mentioned by M. de Senac^; another 

' Traits du Cceur, torn, ii, p. 129 (xxxiii). * 

(xxxiii.) Sense's case* is as follows : *' Un homme de trente-cinq ans 
avoit une ancienne galle, je le fit saigner, son sang ne se figea point." 
In most of the instances observed by Dr. Davy^*' in which the blood 
was liquid after death, and without the power of self-coagulation, the 
fatal event was referrible either to drowning, hanging, uie ftimes of 
charcoal fire, or efiusion of blood into the bronchia or air-cells. 

A man aged 35, and his three children, aged J^, 4|, and 6^ years, 

» Ed. 1749, t. u, p. 129. ^ Resevchet, PhyuoL and Anat ii, 192. 
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was observed by tLc Icanieri Professor Cullen ; autl a tlurd I 
«aw lately by the favour of Dr* Hiick aud tlie physiciiuis of tlie 
Britislj Lying*iia Hospital, wlio, baving bled a woman in a fever 
tbiit .came on soon after delivery^ found her blood did not 
coagulate on beiug exposed to the air, but appetired like a 
mixture of the red globules and serum only, the globidea having 
auhsided to the bottom iu the fomi of a powder, Slie died 
tliree days aftcTj and, upon opening her, we found the blood 
bad coagulated iu her vessels after death, and that a tough 
white polypus waa formed in each auricle of the heart, one of 
which I have now by me. I examined the blood taken away 
before e*he died, and foniid, on exposing it properly to heat^ tliat 
it did not coagulate sooner than serum commonly does, nor 
under IGO'^; so that it h probable that, at the time she was 
bledj her blood either was without the coagulabie lymph, or its 
properties were changed. 



were suffocated in a burning htJUM' iu Crawford street, March 23, 1^4(k 
Oat* of them wa.^ scarcely buiued at all, and none of iheni sufEdcntly 
eo tfj cause death. Thiough the kiiidne»a of Ur. Royd, I had an oppor- 
tiuiity of examining t hi- liwlies at tlie t^t. Mnrylelmue Infirmary, 'IH lionr^ 
after the fatal event ; the temperature of the air was 5{r^ In the heart 
of every one of them thehlood was fluid, wdthout the smallest clot ; nor 
did the blood ever coagulate after liaving been set aside in cups for ob«er- 
Tntion ; the fingers were contracted^ and all the Hmbs rigid ; the bodies 
fresh, and remarkably free tVoni di^ea^ie, 

A coachman, aged about 55 ^ hung himt^elf ; he was cut dowu, dead 
mid Rtiff, from six to ten hours afterwards, and ejtaniined by Dr, Boyd 
and iny»eh\ Tlie bhiod was fluid iji the heart and veins, except two 
or three very soft clots, so small and nearly dirtiuent that they were 
only found after a aeareh ; there was no furtlicr cofignhtiou of the 
blmx! when it was set apart in a cup* In the above ins^tanees, this 
blood wan exainined from time to lime for about twenty liourfl. BuL 
the obaenations of Dr. Polli*^ induce Idm to believe that no blood be- 
comes putrid before it has coaguhited j and that iu cases iu wbieh ha 
properly of self-coagidadon has been iupposed to be wanting, the blood 
has not been kept fong enough for an unusually slow eongulatiou to 
take place. A n/uture of aalt aud blood, which will keep iliiid and 
fresh for niontba, readily putreties after it has been nmib* to eoagnlate 
by dihiting it with water (see Note vii). In kittens kilhd by liunf^hi^ 
and by drowuhig, I have seen coagidated blood iu tlie heart, and the 
hmbs rigid ; in a dog kiUed by hang;in|;» as mentioned iu Note cjljjlu, 
there were aomc soft elotjs in the splenie blood, 

Tbe eauAcB commonly said to prevent coagulation arc mentioued in 
Notexii* 

« ^rf. [■Mgtt'tt Iki^rU, Br. Knd Fur. Med. R«t. xli, p 253, sad t^, |». 543. 
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After a blow or contusion, the blood now and then bursts 
from the vessels into the cellular membrane, sometimes form- 
ing an ecchymosis, and sometimes a tumour, and it is a question 
with some, whether such blood coagulates or not ; but that it 
coagulates in most of these cases, is proved by opening such 
tumours. Yet it has likewise been observed, that now and 
then these tumours have been attended with a fluctuation, and 
that, after some time, their contents have been absorbed, and 
it has also been found that, upon opening some of them, even 
several weeks after the accident, the blood was fluid. In such 
cases the blood had probably undergone a change similar to 
what was observed to take place in some of the preceding 
experiments, that is the lymph had been deprived of its pro- 
perty of coagulating (xxxiv), in passing from the blood-vessels 
into the tumour : a circumstance, which, how remarkable soever 
it may appear, agrees with what we have above observed of the 
lymph, whose properties seemed to vary with the state of the 
blood-vessels (see Note xxiv). 

(xxxiv.) Extravasatcd blood, which has long remained fluid in a 
bruised part, may yet coagulate when let out (see Note x). 



CHAPTER V. 

CONTAINING A RECAPITULATION OF THE PRINCIPAL FACTS AND 
CONCLUSIONS THAT ARE MENTIONED IN THE PRECEDING PAGES. 

The separation of the blood into -crassamentum and serum, 
in a given time, appears to be in proportion as the heat in 
which it stands is nearer to that of the human body (xxxv). 
The heat in which the blood is kept should therefore be at- 
tended to, when we draw inferences from the proportions of 
these two parts. 

The florid colour of the surface of the crassamentum seems 
to be owing to the air. The venous blood, in passing through 
the lungs, has a similar change produced upon it, or becomes 
more florid by the time it gets into the arteries; and this 
florid colour is again lost in passing from the small arteries into 
the veins, especially if the person be in health. But some- 
times in diseases it does not undergo this change, but comes 
florid out of the veins (xxxvi). 

Neutral salts, on being mixed with the blood out of the 
body, make it more florid : they likewise, if used in great 
quantity, prevent its coagulation when exposed to the air, and 
some of them allow the lymph to be precipitated, or to jelly on 
being diluted with water (xxxvii). But we are not to con- 
clude from thence that they would produce the same effects 
when used as medicines ; for then they are only given in small 
quantities (xxxviii), and may have their properties changed 

(xxxv.) See Notes ii and iii. 

(xxxvi.) On the colour of the blood, see Notes iv and v. 

(xxxvii.) The effects of neutral salts on the colour and coagulation 
of the blood are discussed in Notes iv, vi, and vii. 

(xxxviii.) A very weak saline solution will prevent that aggregation 
of the corpuscles, which is characteristic of the blood in inflammation. 
The effect may be easily tried on the regularly bufiy blood of the 
horse (see Note xxiii). On the different effects of different quantities of 
salt on coagulation, see Note vii. 
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by the digestive organs^ before they are mixed with blood. 
And as they are most of them cooling and sedative^ they pro- 
duce nausea and languor of the stomachy and lessen the force 
of the yascular system. And as the properties of the blood 
seem to depend upon the action of the vessels (see Note xxiv), 
these salts may thus^ by affecting the vessels^ produce changes 
on the blood very different from what might have been sus- 
pected^ from observing what takes place when a large quantity 
of them is mixed with the blood out of the body. 

The blood is not coagulated (I do not mean thickened, for 
it is indeed thickened) by cold, but on the contrary, has its 
disposition to coagulate lessened, and even entirely taken off, 
if the exposition to cold (xxxix) be long continued. When 
therefore the blood in the basin jellies, it is not the cold .that 
produces this effect, nor is it the want of motion ; for although 
the blood by being at rest will jelly at last, yet it will not 
do it in the time the coagulation takes place in the basin; 
which in the blood of healthy persons is in seven or eight 
minutes after being received from the vein. The coagulation 
of the blood in the basin is therefore probably owing to the 
air (xl). 

When the blood is at rest in the body, it will at last coagu- 
late merely for want of motion ; but this coagulation takes 
place with different appearances from that of the blood in a 
basin, for it begins in ten or fifteen minutes, and is not com- 
pleted in three or four hoiurs ; whilst the blood of the same 
animal, taken out of the veins, and exposed to air, will begin 
to jelly in three or four minutes, and will be completely jellied 
in seven or eight (xli). 

The effect that air has upon the blood is not immediate 
on its application, but takes place sooner or later, in different 
circumstances of health ; in some cases the blood is coagulated 
in a few seconds after it has been exposed to the air, in others 
not in less than an hour and a hal^ or perhaps more, as appears 
from Experiment 14th. 

(xxxix.) Concerning the effects of a low temperature and of freezing 
on coagulation, see Note xi. 

(xL.) The effect of air on coagulation is mentioned in Note xii. 
(xli.) On the effect of liviug tissues on coagulation, see Note xiii ; 
on the slow coagulation of the blood in the body after dettUi, see Note z. 
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The inflammatory crust or size is not a new-formed sub- 
stance (xLii), hut is merely the coagiilable lympli separated 
from the rest of the blood- This separation seems to be occa* 
^oned by the IjTnph being attenuated {xiiii), by which means 
the red particles soon settle to the bottomj and leave the sur- 
face of the blood transparent ; and this transparent part being 
a mixture of the coagulable lymph and the senmij the former 
coagulates on its surface where^ in contact with the air^ and the 
disposition to coagulate being likewise diminished^ the blood 
remains a long time fluid, and thereby gives time for the pel- 
licle formed on its surface to attract the rest of the Ijmph^ and 
to collect it at the top^ leaving the bottom of the cake propor- 
tionably softer {xliv). The size therefore is thicker and 
denser^ in proportion as the lymph is thinned (xly)^ and is less 



(xLU*) Dr^ Benjamin G, Babiugton^ concludes thut fibrin aad acrum 
do not exist bi such in the circulating blood, but that this is composed 
only of eorpuacleu and of a homogeueoua Hquor sanguinis ; that there 
ii no such animal fluid as eoagulable lymph, «lpce the hquor sanguinis 
iji essentially liquid, separating indeed under certain conditioua into tT*^o 
parts, of which one only ia Bpontaneously coagulable ; and that there ii 
no better reason for affirroing that fibrin exists in a fluid state in the 
liquor sanguinis than for affirming that muriatic acid exUts in a solid 
state in muriate of ammonia. But it is difficult to reconcile Dr, Ba- 
bington*s conclusion with the fact, admitted by him, that serum difler- 
tug very little from that of the blood, and unaccompamed by fibrin, is 
not untrequeut in the serous cayities ; which fact* as Dr* Davy remark^'*, 
agrees with the opinion of Hewaon and Hunter, that the fluid port of 
the blood is an equable mixture of lymph and serum, one spontaneously 
coagulable and tbe other not. The specific gravity of aome pellucid 
ierum which 1 took from a hydrocele was as high m 1024 

(xiiiu.) See Notes xxiii and xxix. 

/xLiv.) The ii]fiueuee here attributed to the attraction of the peUicle 
u doubtful, because the rising of the fibrin, and the difference of con- 
sistency hi the upper and lower parts of the clot, may be accounted for 
by the'ainking of the corpuscles. When the liquor sanguinis of the 
horse is removed from the corpuscles, and allowed to coagulate in a 
tnbet I find that the upper and lower parts of the clot do not differ in 
oooaiateucy* The observations of Dr. Da vies on the specific gravity of 
the different parts of the blood are noticed in the Introduction. Dr, 
DftTy* found the specific gravity of a miAture of human red corpuscles 
and aerum, obtained by siraiiiing the broken-up clot through linen, to 
be 1074 ; of the cruor drained of serum 1087 ; of the bully coat, by 
weighingj 1 060 ; of the corpuscles^ by immersion in a saline aolntioni 



» Wed. Chif- Trmu** vol. xvi, p. SOL 
* llc»earches, Fby«wL and Anat. iip iL 



<" Ec&e«rcliea, PhytiaL mid Aoat. ii, 17-ZQ. 
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disposed to concrete (xlvi). But it is not a certain sign of 
inflammation^ and does not appear to be the cause of that dis- 
ease, but only its effect. 

But the most remarkable conclusion that these experiments 
hare led to is, that the properties of the blood depend on the 
state of the blood-vessels, or that they have a plastic power over 
it, so as to be able to change its properties in a very short 
time (xLvii). The novelty of this opinion, and the difficulty 
of conceiving how the vessels should have so remarkable a 
power, has made some object to the conclusion, who had not 
well considered all the facts from which it was deduced. I 
shall here therefore sum up these facts. 

That the blood-vessels, by their stronger or weaker action, 
can change the properties of the lymph, even in the short time 
spent in filling the different cups in bleeding, is first inferred 
from Experiment 19th, where the blood in the first cup had a 
size, whilst that in the others had none. Now as this want of 
size in the last cups was owing to the lymph having by this 
time become thicker, and to its being more disposed to coagu- 
late, and no other circumstance being observed that could 
account for this alteration (for the difference in the expo- 
sition to cold or to air even then appeared inadequate to the 
effect, and are now proved to be so by Experiment xxxi), I 
concluded, that it was entirely owing to an alteration in the 

1 132. Dr. Benj. Babington* estimated the specific gravity of fibrin at 
1079, by putting it into a saline solution. But this estimate is proba- 
bly too high ; for a strong solution of salt may increase the specific 
weight of the fibrin, by deprivinc; it of some of its natural moisture. 
Thus I have ascertained that a suce of the buffy coat of the horse's 
blood will float at first and afterwards sink in a solution of nitre, sp. 
gr. 1 132 ; in a solution of Glauber's salt, sp. gr. 1084 ; and in a solution 
of muriate of soda, sp. gr. 1 1 76. After the fibrin had been some weeks 
in these solutions their specific gravity became diminished, that of the 
nitre, for instance, being 1108, no doubt in consequence of the 
moisture extracted from the fibrin. In every instance they were 
weighed at a temperature of 60°. The fibrin did not appear to be at 
all dissolved. The objection of Dr. Babington to calculating the weight 
of the corpuscles by immerging them in saline solutions, entirely agrees 
with my own experience : (see Notes xxiii and xxix). 

fxLv.) See Notes xxiii and xxix. 

(xlvi.) See Note xxi. 

(xLvii.) See Note xxiv. 

• Cyclopedia of Anst. and Phyitol. i, 418. 
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strength with wliich the vessels acted upon the blood. And 
to this opimou I was led by the well-lciiowTi factj that bleed- 
ing weakens the body ; and as bleeding wliich weakens the 
body had here removed the size, by thickening the lymph, 
and by disposing it more to coagulate^ I thence inferred that 
it was by its weakening the bodyj or the action of the 
Yessels, that it had produced those changed on the lymph. 
The consideration of what takes place in inflammations con- 
firmed me LQ this opinion ; for in them the blood-%'essel» are 
known to act more strongly, and it is proired above^ that the 
lymph is proportionably thinned, and has its dispoaition to 
coagulate proportionably diminished (xlviii). 

And this opinion was further strengthened by observing 
what occurs when an animal is bled to death, or when the ves- 
sels are acting with the lowest degree of strength ; for here it 
wm found that^ in proportion as the strength of the animal waa 
reduced J the blood was more and more disposed to coagulate 
(xux). 

And ba\ing thus observed the connexion between the altera- 
tions in the lymph and changes in the strength of the blood- 
vessels in these cases^ I next inferred there might be the same 
correspondence, even in others where the changes in the pro- 
perties of the lymph are more sudden, as in Experiment 27th, 
where there was no sissc in the first cup, but a thick one in the 
third ; and even this case, when carefuDy e^tamined, confirmed 
the inference ; for the blood-vessels were found to be acting 
witli ditlerent degrees of strength, at the verj' time that the 
lymph was found to have diFerent properties. And tlie only 
difficulty that remained here was to explain how it should 
happen that the first cup^ contrary to what in general takes 
placcj should have its blood coagnlated in less time than the 
second or tlmd ; and this I concluded was owing to some 
febrile cause affecting or oppressing the patient, in which con- 
clusion I am confirmed by the fact admitted amongst physicians, 
that the pulse is frequently oppressed in inflammatory dis- 
orders, and rises in strength in proportion as blood is taken 
away. 



iXLVtii,) See Notes xxi^ %%ui, and xxix. 
xi.rx.) Bee Note xxiv. 



76 PROPERTIES OF 

From tlus conclusion I went furtlier^ and conjectured that 
even temporary exertions of strength in the blood-vessels might 
alter the properties of the lymph ; to which opinion I was led 
by having observed the blood sizy in the case mentioned in 
Experiment SOth, where great weakness soon followed the eva- 
cuation ; and likewise from having observed^ that the struggles 
of dying sheep seemed to alter the lymph (l). 

So that upon the whole the opinion agrees with all the ap- 
pearances^ and is supported by all the differences in strength 
that occur in the various deviations firom the standard of health: 
for when the vessels act more strongly than they do in health, 
the lymph is proportionably more thinned^ and is less disposed 
to concrete ; and when the vessels act more weakly than in 
health, then the lymph is proportionably thickened, and is more 
ready to concrete. Is it not therefore probable that the dif- 
ferences we observe in the thickness or thinness of the lymph, 
and in its being more or less disposed to coagulate, are owing 
to these differences in the strength of the blood-vessels ? For 
such alterations in the strength of the blood-vessels are always 
connected with those of the lymph, and we can observe no other 
circumstance connected with those changes of the lymph that 
can at all explain them. 

And although it must be admitted that it is very difficult 
to conceive how the blood-vessels should do this, yet I should 
hope that ingenious men would not merely on that account 
reject my conclusion ; but would consider, that as it is deduced 
from a rnunber of experiments, as it agrees with all the appear- 
ances, and as it leads to an explanation of many of them which 
we cannot otherwise account for, it may be well founded, al- 
though it be difficult to be conceived ; for there may be powers 
in the animal economy that are not yet dreamt of in our phi- 
losophy. 

This observation of the properties of the blood depending 
on the state of the vessels, besides explaining many morbid 
appearances, leads to a further application ,• for we may thence 
be led to advance more rational and more certain rules for the 
treatment of hemorrhages. For as hemorrhages seem to be 
std|>ped, partly by a contraction of the bleeding orifices, and 

(l.) See Note xxiv. 
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partly by the coagulation of the blood, and as the disposition 
of the blood to coagulate is increased by weakening the body, 
and likewise the contraction of the bleeding orifices is promoted 
by the same means, it is therefore evident that the medicines 
to be used should be such as cool the body, and lessen the 
force of the circulation ; and experience teaches us, that such 
are the most efficacious (li). 

It likewise shows that all agitation of mind and all bodily 
motion should as much as possible be prevented; because they 
increase the force of the circulation, and are thence unfavor- 
able to the stopping of the hemorrhage. But that languor and 
faintness being favorable to the coagulation of the blood, and 
to the contraction of the bleeding orifices, should not be coun- 
teracted by stimulating medicines, but on the contrary, should 
be encouraged. And as evacuations weaken the body more 
when they are sudden, we see a reason why bloodletting should 
be advisable in hemorrhages, and why a large orifice should be 
preferable to a small one, when we want to produce that languor 
or feintness, or that weak action of the vessels, so useful for the 
' stopping of the hemorrhage. 

Before we conclude, it may be added that the practice here 
proposed is far from being new or imcommon; but as some 
have recommended opposite methods, and both parties have 
appealed to experience, where authority so equally balances 
authority, the young practitioner must be at a loss which to 
follow, and for want of principles to dii'ect his choice may fre- 
quently adopt the worst practice : witness the use of port wine, 
and other stimulating astringents, which is so very common in 
most parts of England. 

(li.) See page 47. 



CHAPTER VI. 

OF THE SERUM OF THE BLOOD^ AND PARTICULARLY OF THE 
MILK-LIKE SERUM. 

The serum, wlien separated from the crassamentum, by let- 
ting tlie blood rest in the basin into which it is received, is a 
fluid, apparently homogeneous and transparent, of a yellowish 
colour, saltish to the taste, in consistence thicker than water, 
and its specific gravity, according to Dr. Jurin, is to water as 
1030 to 1000 (lii). 

When chemically examined the serum is found to consist of 
a mucilaginous substance, which is dissolved in a water that 
contains a small quantity of neutral salts. The mucilaginous 
substance of the serum agrees with the coagulable lymph of 
the blood in being fixed or coagulated by heat ; but the degree 
necessary for the coagulation of the serum is greater than 
that which is necessary for fixing the lymph, for the lymph is 
coagulated by a heat between 114 and 120^ degrees of Fahren- 
heit's thermometer (see Experiment 9th) ; whilst the serum 
requires* 160^ to coagulate it (liii) : (see Experiment 10th). 

(lii.) Dr. Jorin's estimate* is probably rather above the mean. In 
five trials, Dr. Marcet** found the specific gravity of serom of human 
blood from 1 024 *5 to 1 03 2*5 . Serum of the blood of different animals. 
Dr. Bayy^ found to vary between 1020 and 1031 ; and of man labouring 
under disease, from 1021 to 1033. In soldiers bled for slight ailments, 
I have seen the serum 1025, 1026, 1028, 1029, and 1031; in all these 
instances the blood had a healthy appearance. The specific gravity of the 
serum of bufiy blood is mentioned in Note xxii. The following num- 
bers show the mean of Dr. Davy's observations on the sp. gr. of the 
blood and of the serum of mammalia : 

Arterial blood . 1050 Venous blood . 1053 

Arterial serum . 1022 Venous serum . 1026 

(liii.) On the heat most favorable to the coagulation of fibrin, see 
Notes III and xvi ; and on the coagulation by heat of serum. Note xvii. 

» Phil. Txiuis. 1719, xxxvi, 1007. ' Researches, PhyiioL and Anat. ii, pp. 

^ Med, Chir. Trans. 1813, U, 366. 17-25, 34^9. 
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But the tlc^ree of heat necessary for their coi^ulatioti is 

not the only circumstance in wJiich the lymjih ditfers from the 
Tniiciliige of the serum ; they differ more rcmarkablj in the 
former coa^Htiug when erposed to air^ whLUt the scrum un- 
dergoes no such change- 

When the serum is coagulated by heat^ a watery fltud can 
be pressed out of it j and this iiuid the learned M. dc Senac 
distinguishes by the name of serosity (liv). 

This serosity contains the neutral salts of the blood, and 
although it has been exposed to the heat of boiling water, yet 
it still contains a part of the mncilaginoua substance, which is 
combined with the water in such a manner as not to be coagu* 
lated by the heat of boiliug water, till a part of the water is 
evaporated by boiling ; and then it coagulates, and appears 
not very much unhke the mucus spit up from the aspcra arteria 
in a morning. 

When the mucUaginous part of the senim has been coagu- 
lated by heat, it cannot again be dissolved iu the serosity, 
except by putrefaction or by the addition of some chemical 
substance^ and then it differs from what it was before^ particu- 
larly in its not being coagulable by heat* 

But if the scrum be exposed to a less degree of heat than is 
required for its coagulation, for example, to that of 1(X)°, it is 
gradually inspissated into a brownish sohd mass, and this mass 
can readily be dissoh^ed again merely by the addition of water; 



(trr^) Mr. Hunter* elaitaed the dbcovery of the serosity. Bat it 
was probably known before 1 760 ; for in that year Dr. Butt distinctly 
inentioaed tbe serosity, and referred inaccurately concemiug it, hke 
Mr. llewfton afterft'ards, to Senac, as I hare more fulJy explained in the 
IntrodnctioD, Dr. Culien*' dc&cribed the properties of the serosity 
more perfectly, Mr* Hunter iubseq^uently made many expeFimenta on 
it ; he believed, but by no means proved, that it is ideatifml with the 
gravy of cooked meat, and observed that more gravy is contained in the 
meat of old than of young animals. The serosity is probably only the 
serum wanting the albumen win eh has been roagnlated by heat ; so 
that, ceeteris paribus, the weaker the serum in albumen the more serosity 
there wonld be. 

l>r* Bofltock*^ haa g:iTeii the best account of the Berosity, and full re- 
fere neei to the observations of others on the subject. 

\7t 32-4. 4to, ^ An Eknnentar}' Sv*U?m of Phjfsiolo^^ 
i, 4/3, 2de4 Bvo, Lviiil. 1ti2M. 
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and the serum saema to possess the same properties that it did 
before^ particularly it is capable of being coagulated by heat. 
But care must be taken not to add more water than it had 
lofitj for if more be added than was eyaporated, it alters its 
properties of coagulation. 

In this circumstance of being inipissated^ and again ren- 
dered dissolTable in water, the serum agrees with the white of 
an eggj^ but differs from the coagnlable lymph, which even 
when mixed with a neutral salt (viz. true Olauber^s salt), can- 
not be inspissated and dissolved again without coagulation. 

K fresh serum be diluted with an equal quantity of water, 
and then exposed to heat, it does not coagulate in that of 
160°, as when undiluted (see Note xvii), nor even in the heat 
of boiling water, as I have lately observed, but it can now 
be boiled without immediately coagulating. And as the water 
evaporates^ a pellicle is formed on the surfaeCj which be- 
comes thicker and thicker as the evaporation advances. This 
pellicle seems to be the mucilage coagulated, for it cannot 
again be diBsolved in water like the inspissated serum. 

Milk, when boded, has its mucilage or coaguable part sepa- 
rated in like manner, in the form of a pellicle, in proportion 
as the evaporation takes place. And both milk and serum, 
whether diluted or not, agree in being coagidated by rennet 
when exposed to heat (lv)* So that milk seems to be made 

^ S« Newnnn's Chemistiy, sect, is. 



(lv.) Dr. George Fordyce* saya tbat the sernm maybe coagulated by 
a juice secreted in the fttouiach. Dr. Davy'' found that serum is aot 
coftgalated by ealf b rennet ; and this observation is coniirmed by the 
following note wilh which he has favoured me ; "I have repeated the 
eiperijnent with rennet, and with the Bame negative result^ whether 
UBing the weak brine ia which the stomach of the calf was infused, or 
a portion of the membrane itself ; whUst both coagulated milk, they 
had no effect on senim, not even appearing to render it coa^lahle at 
a lower temperature. The serum used was from the blood of the sheep. 
If llewaon were deceived^ as I am inclined to believe he was, it may 
have been from his employing too high a temperature, and attributing 
to reunet what was the effect of heat*" I liave tried calTs rennet oa 
tlie serum of the horse, without producmg any coagulation, at a tern* 
perature gradually raised from 55 -103** 

» Elemeoti of I he Practice of Pbfiic, * ReiearcheSi FJarMyl. and Ajj«t. ii» 0?. 
ptrt i, p. 3> 8v^» Lond. 1770, 
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of the mucilaginous part of the serum^ or is a diluted serum ^ 
with the addition of an expressed oil, or with a saccharine 
substance instead of the neutral salts* 

But although there is an analogy between milk and diluted 
serumj in the circumstance of coagulation, yet they differ in 
another^ namely, diluted serum can by a moderate heat be iu* 
spissated without eoagulating, or forming any pellicle on its 
surface; but if milk be exposed to the same heat, it is not in- 
spissated so completely ; for a pellicle is formed on its surface 
in proportion as the evaporation takes places and this pellicle 
seems to be as perfectly coagulated as if the milk had been 
exposed to a boiling heat ; for it will not dissolve again merely 
by adding water, as inspissated serum do^. 

Scrum, therefore, by being diluted, comes near to milk in 
the circumstance of its coagulation. But the coagulable lymph 
cannot, by any art yet discovered, be made exactly to resemble 
serum (lvi). 

The mixture with neutral salts makes it indeed so far ap- 



(UYI.) According to the Tiews of M. Denis,* the liquid mixturp of 
coagulable lymph {indl n neuti'al salt is but serum with an excess of 
fibnuj which he regards as identicjd with albumen, and ready to be 
precipitated or coagulated under certain circanuitauces. See Notes 
vtf, XI i| XV r, and xvni. Scberer"* regards fibrin of arterial blood 
as distinct from fibrin of venous bloody because he fin«lfl the first in- 
soluble and the next soluble in a saJine solution. He attributes tbe 
diiference to the action of oxygen, atatiug that fibrin is deposited from 
itR saline solution after exposure to the air ; and that the fibrin of ve- 
il oius bloody after ha\dng been some time exposed to the air, is no longer 
soluble in a solution of salt. 1 haYe kept i^lices of the buffy coat of 
venous blood, without any obvious alteration, except a little b welling^ for 
months in saturated solutions of nitre, common salt, and Glauber's 
sail; the specific gravity of the solutions always became rather di- 
minished. As mentioned in Note viii, fibrin certainly undergoes mo- 
di tkalions in its chemical properties some time after its coagnlfttion^ 
Mulder, *■ in support of Bcherer's view as to the action of oxygen on 
0brini says that the protein compound which, during the congulatioa 
I of the blood, is changed into fibrin, absorbs oiygen in the lungs, and 
circidates through the arteries in the state of a bi-oxydle and of a trit- 
oxyde of protein ; and that both of them, besides being ordinary coti- 
stituents of blood, exiatin it to an increased extent during Inilammation, 
and form the chief part of the buffy coat, 

^ Chem* of VegeUhle anrl Atiimil Phys* 
In by Dr. FromWrg, pp, 307, 31^, 
ai6, 341 iSvD, part u. 



• BiMiiiir le Sang. pp. 81^, Sto, Parii, 

1838. 
*• T>r- Turoer's ElcmenU of ChtmiKtty, 
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proach to the nature of seram as not to be coagulated by 
exposition to the air; but it does. not alter so considerably its 
property of coagulating by heat, for the mixture with Glau- 
ber's salts (in Experiment vii) coagulated at 125^; and, I be- 
lieve, would coagulate in a heat of 123°, if long exposed to it; 
whilst the pure coagulable lymph is fixed between 114^ and 
120^° (see Note xvi),and the serum not imder 160° of 
Fahrenheit's thermometer (see Note xvii). 

Of the white serum. 

Although the serum of human blood be naturally transpa- 
rent, and a little yellowish, yet it is frequently foimd to have 
the appearance of whey, and sometimes to have white streaks 
swimming on its surface like a cream, and now and then to be 
as white as milk, whilst the coagulum is as red as usual. In 
all these three cases of whiteness I have examined it in a 
microscope with a pretty large magnifier, and have found it to 
contain a number of very small globules, although naturally, 
when transparent, no globules can be observed in it, notwith- 
standing what has been afiSrmed by some authors. These glo- 
bules di£fer from the red particles (improperly called globules) 
in their size, which is much smaller ; and likewise in their 
shape, which is spherical, whilst the red particles are flat. 
They agree more with the globules of milk, I have compared 
them with those of woman's milk, and have found that in the 
milk the globules are of different sizes, some being three or 
four times as large as others, and the smallest little more than 
just visible, when viewed with a lens of one-twenty-third of an 
inch focus, whilst those of the white serum are more regular, 
and are all of them about the size of the smallest globules of 
milk (lyii). Of this white serum I have met with the following 

(lvii.) This is an accurate account of the microscopical charactera 
of the milky matter. A few granules, about ^^js of an inch in dia- 
meter, are commonly mixed with it ; but its buUc is made up of particles 
®^^^^y snoY^ of *^ i^ch in diameter, and agreeing in all respects 
with those which compose the molecular base of the chyle,* and give 
to it the white colour. These are not to be confounded with the chyle- 
globules, of which the average diameter is about -^^^ of an inch.** 

•Appendix to Gcrbcr'sAiiat. pp. 21, 98, »» See the Tables of Meaimeiiieiiti, 
figi. 274-8 ; and Dr. Willia't tr. of Wagner't Note cxviii*. 

Phytid. i, 247i fig. czliz. 
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instaQOes iii bcx>k3 : in Tulpius one ioBtance;^ in Morgagni 
two;* in tlie PMlosopliical Transactioris some instances;* in 
Skenckins'ft Observations two cases are related from other 
authors** I have likewise heard of the same appearance hav- 
ing been obserred by the learned Sir John Pringle, Dr. Pit- 
caim. Dr. Hunter, Dr* Wataoui Dr* Bromfieldj Dr. Gartsliorci 
and Dr» Fothergil of Northampton* 'And other instances have 
lately occurred to persons of my acquaintance, who liavc 
favoured rae with a short aecount of them* 

Mr. French, apothecary in St. Alban street, having informed 
ma that he had some blood by hiiUj taken from a woman the 
day before, whose serum was as white as milkj he favoured me 
with a small quantity of it for examination, and with it the fol- 
lowing particulars of the case : *' Mary Ridcrj about twenty* 
five years of age, of a fresh complexion, and lusty, has not had 
her menses for these seven months. She chscharges blood some- 
times by vomiting and sometimes by stool ; complains of a pain 
in her left side and in her stomach ; she has an inclination to 
catj but when she tries, she soon after loathes her food* She 
complains of great lassitude and sleepiness ^ her pulse is ninety- 
five in a minute* She lias been bled twelve times within these 
mx months, and every time the serum was as white as milk*" 

Mr. Robertaon, apothecary in Earl street, acquainted me, 
that " Mr. Herbert, a publican, of about thirty-five years of 
age, and corpulent, had been subject to a bleeding at the nose, 
to the piles, and to such profuse sweats in the night, as to be 
frequently obhged to change his shirt in the morning before he 
got out of bed, but that, for some time past, his sweats bad 
ceased. Thatj on September the 23d, he was seized with a 
bleeding at his nose, which had been preceded by a pain in 
his head for two or tliree days. That his bleeding continued 
till he had lost about two pouncb of blood, and then stopped ; 
and that the serum of his blood was as white as milk. That 
at ten o'clock the same night, the hemorrhage returned, and 
he lost a considerable quantity; nevertheless, it was thought 
proper to take sixteen ounces of blood from bis arm, during 
wliich evacuation he fainted, but his hleefhug at the noae 
stopped* That the serum of this last bloo<l was likewise very 






* PhUo«eipb.TmiiiMi^ Kcm. 100, i42. 

* Sekencldj Obs. lib* lE* 
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white. Tliat on the 25th, in tbe mornings he again complained 
of a pain in his heaclj and abont ten o'clock hist noac hegiiti to 
bleed agmn ; but the senim now appeared no whiter than whey. 
That he continued to lose blood during most part of the nighty 
so that it was supposed be could not lose les« tlian two or three 
poun<lsj the serum all this time being a little whitisli, but so 
little, that the bottom of the vessel in which it stood could now 
be seen through it. That his bleeding returned repeatedly till 
the 3d of October, when it entirely stopped, the serum having 
become more transparent towards the last/' 

Mr, Eustace, apothecary in Jermyn street^ sent me a phial 
of white serum from one of his patients, by trade a butcher* 
** This man," he told me, " was tall, of a strong make, a liard 
drinker, subject to puke every morning, took little food, 
sweated a good deal, but did not waste in his flesli* He was 
bled for a slight asthma to which he wns subject, and of which 
he had always been relieved by bleeding. In other respects 
be was in a good state of health, so as to follow his business 1 
without much inconvenience/^ 

Besides these cases, my friend Mr. Lambert^ surgeon at 
Newcastle-iipon-Tyne, told me, " that he had a patient some 
years ago with a violent rheumatic pain in his hip, whom he 
was obliged to bleed thrice, and every time his scrum was as 
white as milk, but the coagulum of its natural colour. Tliis 
gentleman/^ Mr, Lambert adds, " was a free liver, of a full 
make, but rather muscular than corpulent, and remarkable for 
being a great walker." 

When I first saw this unusual colour of the scrum, I waaJ 
inclined to adopt the opinion of those who have attempted to 
explain it by the patient^s being bled soon after a meal, or be- 
fore the chyle was converted into blood. But afterwards, on 
considering the caBCS above related, I found this could by no 
means be the cause, as none of these patients had taken a suP* 
ficient quantity of food to occasion this appearance; on the 
contrary, most of them had a bad appetite, and had taken re- 
markably little food, and were subject to vomitings. I there* 
fore concluded it was owing to something else, and what con- 
firmed me in this opinion was an obaervHtion 1 had repeatedly 
made in dissecting geese, whose senun I had frequently seen 
white, whilst their chyle was transparent ; although they had 
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been kiUed only tliree or four hours after eating* And as the 
whiteness^ in all the cases that I examined, was owing to a 
quantity of small globules like those of milk (which are known 
to be oily) I concluded that these in the human serum, when 
white, were oily likewise, and recollecting to have read some- 
w licre of an experiment by wliieh butter had been got from 
such human serum^ I triedj by agitating some of it a little di- 
-lutedj to separate its oil, or to chum it, but without succesSi I 
then inspissated some of it to dryness, and compared it with 
the natural seriun of human blood prepared in the same way, 
and found it less tcnaciouSj and much more inflammable ; 
and when thus dried, its oil oozed out so much as to make the 
paper in which it was kept greaay (lviii). Another portion 



(lttii,) Mr. Hunter* observed that tbe milky Benun ia not the same 
ill all eases, as the globules which form the wheyUh appearance some^ 
times swim and aometimes sink in water ; and he believed that tbe super- 
natatit milky matter does not exist in the circulating blood, but h formed 
after the aeparation of the serum. Hewson's proof, that tbe milk-like 
matter ii of a fatty nature, has been confirmed by Dr, Traill,^ 
Dr, ChriatiBon/ Dr, Benjamin Babiiigtou,'^ and Helier.' I have several 
times seen the milk-like matter oii the eurlace of the blood, Imth 
arterial and venous, before there was any separation of serum and 
before coagiilation was complete. 

The m^ilky appearance on the blood or in tbe scrum was Bscribed by 
Boyle and Lower^^ Gibson/ St, Ililaire,'' Lister/ Dr, Arhutlmot,J 
Quesnay,^ Stuart,' Senac,"* William Fordyce," and Rush,"* to an admix- 
tiirc* of chyle with the blood. This opuiion has been confirmed by the 
uxpenmeuti* of Hutchinson/ whoBC dissertation I have not seen, by 
Mr. Thaekrah,'' Dr. Buchanan/ and myseif/ But tliere is a turbid 
&nd whitish scrinn neither owing to the presence of chyle, nor to 
oily matter ; anil probably connected with (hsease, as indeed a fatty 
•erum Bometimes ia* In one speclmeu of serum resembling thin water- 



• Works, ad. by Piilttier, iii, 55-6. 

I) £dju. Med. And Surg. Juuraal, jlvuj 

235. a37i and m« 319. 
' tbid, laxn, 2B6. 
^ Uctl Chir Trans, xvi, 47-50. 
" Dr. Simon'i Animal Cbemistryt tr. for 

Syd, Soc. |i. 271, Svo, LoncL 18-15. 
' Phil. TmuA. l66:i-6. i, i]7. 
K 4iiiat. of llutuaii Boilieb E[>itoniked» 

II. 276, 3d eel. Bxo, Loud. JGHa. 
" Anatomic rju Corp* Bumam, torn, u, 

r- 121, 8vo, Parjjs,1098. 

* DimertatiQ dc HumorihitJ)^ flva» LomL 

1707. p. 236. 
J E«i»y conoeraiwg Aliaieiitt, p, 33, 8vo, 
Land. 1731. 
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* Phil Trans. 1 735-6, %\^, 289. 

- Traiti? dii Gfl&ur, toni. ii, p, 77, cd, 

1749. 
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Inaammatory Femora ^ B\o, Lond, 

1773. p. 24. 

* U&l andPhys, Joum. 11*06, ni, 199* 
** Inatjg. DiBsert. on the Cunveralon of 

Chyle uito Blood, 1804. 
^ Qu the Dlood, Gd, 1834, p. 130, Exp, 
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of this white serum being kept some daysj putrefied, and when 
putrid, it jellied as milk does when become sour ; but it dif- 
fered from milk, in being extremely fetid* 

Now, asi the white globules appear from these experiments 
to be of an oily nature, and as it is improbable, from these pa- 
tients having taken little food^ and from the transparency of 
the chyle in birds, that this whiteness of the aemm should he 
owing to iinassimilated chyle, accumulated in the blood-vessels ; 
we must therefore believe it to be owing to some other cause. 
And as we know there is a considerable quantity of oil laid up 
in the cellular substance of animals, wliich is occasionally re- 
absorbed is it not most probable that this curious appearance 
was, in the above-mentioned cases, owing to such a reabsorp- 
tion ? And as all these patients had symptoms of a plethora. 



gmel. Dr. Tniill conld detect no oO. Dr. Bostoek* obtained Bimiliur 
negstiTe resnlts from an examination of tarbid aad cream-like sernm ia 
cases of dropsy with albuminous urine ; it waa m this diiease that Dr. 
ChristisoQ referred the cloudineas of the aerum to the pre«euce of 
oily matter. Dr» R. D, Thomson found the white aaatter oily in one 
of Dr, Buchanan's cases, and in another Dot so. In a case of anasarca, 
Mr, Aneell'' observed the serum in the highest degree tiirbid^ but not 
milky^ 1 have seen three specimens of ttirbid whitish serum m the 
human subject, in which the opakc matter sunk in water, wag not at idl 
soluble in etber, and appeared irregiilarly granular under the micro- 
scope, resembling coagulated albumen, but quite unlike chylous or 
fatty matter. 

In Dr, Benjamin Babington*8 obserrations,' the specific grftTity (see 
Note 3£Xii) of the milk-hke serum appeared to be so regularly reduced, 
as to lead him to believe that the oil exista at the expense of the albumen* 
There are some facts in favour of the idea that albumen may be converted 
into oil. The rapid disappearance of the matter of the curd of perfectly 
ft-esh salmon, with the subsequent more oily state of this fish, may be 
owing to a cooversiou of this kind, according to the conjecture of Sir 
Humphrey Davy^ as 1 have learnt from Dr* Davy* I have observed that 
the oil in the liver of several iiahes increases after death, probably in 
connejuon with incipient putrefaction j and Dr. Davy iuforma me that in 
the liver of the cod. after it had been kept in a damp place for twenty- 
five days, be found a small increase of oil, with a formation of ammoma 
and carbonic acid at the aarae time. Perhaps^ as Dr, Babington suggests 
to me, there may be a conversion of vegetable albumen into oil, in olives, 
after they have been heaped up and subjected to fermentation; by which 
the quantity of oil is said to be increased, though its quality is not so good. 



* Dr, Uriglit^f Rtiwrta of MciL Cjisca, 

iB3a-4o, IK cm. 
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and w^re relieved either by spontaneous bemorrliages, or by 
bloodletting, is it not probable that, to whatever purpose (see 
Note Lx), the oil is applied in the body after it is reabsorbed 
from the cellular membrane, in these patients it had been re- 
absorbed faster than it was applied, and by that means was 
accumulated in their olood-vessela ? This conjecture seems to 
be confirmed, from considering that in most of these eases the 
people were inclined to corpulency, and that two of them 
laboured under a stoppage of a natural evacuation.^ 

Anotlier conclusion which these observations lead us to is, 
that since the chyle of the birds (lix) which I dissected was 
not white, but transparent, at whatever time after eating it was 
examined, it foUowsj that the fat (in these animals at least) is 
not merely the oily part of the chyle or of the food, but is a 
new substance, or a new combination of the principles or ele- 
ments, which is made probably in the secretory organs of the 
adipose membrane ; the form of oil being made use of by na- 
ture in preference to any other for the nutritious substance of 
the body, from its being the least liable to putrefaction, and 
from its containing the greatest quantity of nourishment in the 
least bulk. This cirenmstance woi clearly proved by my valu- 
able and ingenious friend the late Dr- Stark (lx), who, in a 

* AUhougifa it ippeftrs proTiRlatc: Ihat tbc wliitt^ncss of the serum in the abcrve- 
lutfEitLtiiit'd caaei wat not owing to ilie chytCj yet I wotild nut conelnde that the chyii* 
tloe^ not in the human mliject occosioiinlly colour the serum. We frequently ohscne 
the semm of such people a^ are bkd a few hours after a uieaJ, a httlc turbid^ like 
whey, wliich I belicTe may Im owing to the chyle. But if the miTk4ike serum was 
occationed hy a full meal, it h Mkvlj we should oftener see it than we do. 



(lix.) The chyme of birds differs very Htde from that of mammalia. 

In ge<?ae fed excluaively on barley, in mmiy wild tincheft, and iti pigt*oiis fed 
on notliing but peas, I found a much greater proportion of fatty matter 
in the chyme than in the food. An observation, eommunicnted to me 
hy Dr. Davy, is still more conclusive ; in the chyme of a pheasant he 
found oily matter, vhich he could not detect in the food, consisting of 
pilcwort, in it* crop. The subject is interesting in connexion with the 
contending views of Liehig^ Boussingault^ and Dumas/ on the question 
of the formation of fat in animals. The chyle of birds, m Or, Davy 
Buggcsts to me, may perhaps enter the circulatton by the veins rather 
than by the colourkss lymphaticR. 

(lx.) Ur, William Stark's works, consUttng of cHnlcal and«nfltomical 
• Mr. Pifet't Refiort^, l!r* ^ For. Mrd. Rev. xvii, 200 : 3cia, bU. 
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course of corioiis experiments^ made by weighing himself after 
living for some time on different sorts of food, discovered that 
a less quantity of suet was sufficient to make up for the waste 
of his body, than of any other sort of ordinary food ; and that 
when compared with the lean part of the meat, its nutritive 
power was, at least, as three to one. 

I may here add another circumstance that occurred to me 
when I first thought on this subject, which is, that since we 
believe the oil, or animal fat, is reabsorbed firom the adipose 
membrane to serve for nourishment to the body ; and as some 
of the patients (whose cases have been related above) could not 
take food, the reabsorption therefore of this oil might not be 
so much the cause, as the effects of the disorder under which 
they then laboured ; or, in other words, that upon some de- 
fect in the digestive organs, the powers of nature drew firom 
their magazines of oil in the adipose membrane a supply of 

observationB, with experiments dietetical and statical, were revised and 
published from his original MSS. by Dr. James Carmichael Smith, 4to, 
Lend. 1788. Dr. Stark died in 1770, seemingly firom the effects of his 
experiments; he was encouraged in them by Dr. Franklin and by 
Sir John Pringle. 

Liebie considers fat as chiefly useful, by its slow combostion daring 
respiration, in maintaining animal heat. Nearly two centuries ago, an 
opinion was current, and opposed bv Needham* that the body is kept 
warm by an internal combustion of the blood, chiefly in the longs. 
Fatty matter, I believe,^ is intimately concerned in growth and nutrition, 
healmv and diseased. The base of the chyle, referred to in Note lvii, 
is made up of minute and equalnsized fatty or oily particdes ; the mole- 
cules or seeds of cells, so abundant in the semen of oviparous vertebrate 
animals, just before die breeding season,^ are composed chiefly of fatty 
matter ; and such also is more or less the nature of elementary granules 
generally, and of the nucleoli of cells. The analyses of Dr. Davy 
support my observations as to the fiatty nature of the molecules of cells 
in (usease.^ Mr. George Robs^ is of opinion that the general lymphatic 
system converts oily matter into a compound of protem ; and he states 
that Dr. Carpenter included in this idea the whole supposed waste 
reorganizable matter of the system. 

• De Formato Foetu, cap. yi, 12mo, Lond. * Notes appended to Dr. Boyd's Vital 

1667. Statistics, in Edin. Med- and Surg. 

*» Med. Chirure. Trans, xxvi, 93-6; Joum. Ix, 159 et seq. Henle, Anat. 

London Med. Gaz. Jane 21, 1844, Gen.tr. par Jourdan, p. 126; Ascher- 

P* 411* son, Mr. Paget's Report, Br. and 

<" Proceed, of Zoological Society, 1842, For. Med. Rcy. xIy, 263. 

pp. 99 et seq. « Lancet, 1843-4, i, 6g9. 
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that fluid then perhaps necessary for the use of the body* In 
order to clear up this point, I thouglit it would be a satisfkctory 
cxperimcut to compare the serum of the blood of animals at 
diiferent periods after feeding them. For if the reabaorption 
of the oil M as merely to make up for the want of other food, 
or if the serum was white merely from a greater quantity of 
oU being takea op in order to supply the wants of the body, 
then the serum ought to be whitest in the animal kept longest 
without food, or whose body was most in want. And as I had 
found that geese bad very commonly this white serujn^ though 
their chyle was trausparentj I chose to make the experimeut on 
them* I therefore took two of them that were very hungry, 
and feeding both of them with oats, one I killed four hours 
after, when I knew a part of the oats were undigested j and 
upon examining the blood, I found the serum whitish, and full 
of small globules ; on its being suffered to stand a little time, 
the white part ascended to the surface like a cream. The 
other was killed forty*eight hours after eating, when its stomach 
was found empty, and the serum of its blood quite traus- 
parent, and without any cream rising to the surface, or any ap- 
pearance of small globules, when examined with the microscope. 
Now this experiment seemed to me decisive, and to point out 
clearly that the wliiteness of the serum was not occasioned 
merely by the body being in want of food, and therefore draw- 
ing the oil from its magazines ; because here the animal most 
in want of food had its scrum least white ; but was occasioned 
by the fat being reabsorbed faster than it was used (from its 
place being supplied by the fresh chyle) and thence was accu* 
muLated in Ihc blood-vesseU, so as to give whiteness to the 
serum. And from the same observation it likewise appears 
probable, that the great reabsorption, and the accumulation 
of the fat in the vessels of the plethoric patients above men- 
tioned, was the cause of their want of appetite, and of their 
other complaints, and not the effect of them, 

May not therefore a too great reabsorption of the fat, and 
its acciunulation in the blood-vessels, be now admitted as the 
cause of one species of a plethora ? 

And may it not likewise be useful in some complaints of the 
stomach to attend to the whiteness of the serum ? For although 
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&t be a sabstance little liable to disease, yet it may perhaps be 
sometimes so vitiated, or may so incommode nature, that she may 
be obliged to take it up firom her magazines, and to nse it, or to 
throw it out of the body. Whilst this is doings a sickness of 
the stomach and want of appetite may be indications of fulness ; 
and therefore, instead of wanting remedies to strengthen the 
stomach, may require bleeding and other evacuations. 
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THE DISCOVERY OF THE LYMPHATIC SYSTEM IN BIEDS, 
FISH, AND THE ANIMALS CALLED AMPHIBIOUS; 

AJKffO 

A VIKDICATIOK 07 TBI AVTUQVk'fi UIOHT TO THES8 tH9C0YUM%S, TN OPPU* 

StTlOK TO TBK OtAlM Or DR. ArEKANDSII MOXHO, PROFE^iOlL 

OJr ANATOMY IN TH£ UKtYKlLeiTT OW KDINBCKOUk 



Ah account of the Ijrmphatic system in btrds, fish, and a 
tnrtle^ was given to the public in the Philosophical Transac- 
tions^ vols, Iviii and lix, for wliich communications the Rojal 
Society has since honoured me with their gold medal. These 
discoveries Professor Monro claimed, in a letter read before 
that most respectable body on the 19th of Jimuary, 1769, and 
has since persiated in that claim, in a pamphlet called 'A State 
of Facts/ &c., printed at Edinburgh, 1770, Now as both 
that letter and the pamphlet must of course have been seen by 
many who know not what can be nrged against them, I think 
it but a duty I owe my own character to lay before the pubhc 
the proofe I have collected of their insufficiency to procure 
Professor Monro the credit of having anticipated me in those 
discoveries ; and I hope that, although in doing this I shall 
trespasa on the time and patience of the reader, yet it will be 
some excuse for me that I had endeavoured, as much as could 
be expected on my part, to settle the dispute without troubling 
the pubhc with it. 

Ah Professor Monro has, in this pamphlet, not only endea- 
Tourcd to vindicate his claim to these discoveries, but has like* 
wise censured me on account of a paper on the emphysema, 
it is necessary, before I come to the controversy about the 
lymphatics, that I should relate what has passed between us on 
that occasion. 

la the tliird volume of the * Medical Observations and In- 
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quiries' is published a paper on the emphysema, in which I 
proposed the operation of the paracentesis of the thorax, to 
let air out of the cavity of the chest, which air I endeavoured 
to show was the cause of the worst symptoms attending that 
disease. Not long after this, I was informed that Dr. Monro 
had declared publicly he had mentioned that observation in 
his lectures, both at the time and before I attended them, 
which was in the winter 1761, and complained that I had 
omitted doing him justice in this particular. 

When I heard this I made inquiries of some of his pupils, 
who I found had taken notes at his lectures, and by two of 
these gentlemen I was favored with excerpts firom their notes, 
which convinced me that he had anticipated me in proposing 
that improvement. I then determined to let him know that 
my omitting to mention his name on that occasion was en- 
tirely owing to my ignorance of his claim. This I was the 
more desirous of doing, from having heard that he had ex- 
claimed against me with some acrimony, on the supposition 
that I had got the hint from him, and was conscious of it, 
which being far from the truth, I determined to show him in 
what manner I had really made the observation, and thereby 
stop his exclamations. I determined likewise to show him that 
I was desirous of giving him the credit of having had the idea 
before me, and thereby to prevent all dispute about the matter. 
The following is a copy of the letter which I sent him on that 
occasion : 

" Sir, — Being informed that you have publicly complained 
of me ^ for having, in a paper printed in the third volume of 
the Medical Observations and Inquiries, omitted doing you the 
justice of mentioning your having proposed the operation there 
recommended, in the same circumstances, long before;' and as 
I am confident I deserved not to be complained of on that ac- 
count, I have taken this opportunity of stating the manner of 
my making the observation, and at the same time of letting 
you know that since I have learned that you likewise had 
made it, I am willing to do you justice. The thought first 
occurred to me in reading Mr. Cheston's Pathological Inqui- 
ries and Observations, in which he gives a case of the emphy- 
sema ; this case is told in such a manner that I think it is 
hardly possible any unprejudiced person should read it and not 
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be oonvincedj as T was, that the cause of the principd synip* 
toms was air in the CR\ity of the cheat. Mr, Chcston himself^ 
in rebiting that ca.^e, came as near making tbe observation as 
poosible,^ From this hint I prosecnted the subject, as is men- 
tioned in that paper ; and before 1 published itj I consulted 
every autlioi* I could easily procure, who I thought was likely 
txi treat of the subject. And I certainly should have done 
justice to any that I found had anticipated me, and should not 
have avoided the opportunity of doing you the same justice. 
But I knew not, at the time of that publication, that you liad 
ever giiren the least hint on that subject. About the middJe 
of last summer I was told by a gentleman from Edinburgh of 
your manner of treating mCj at which I was not a little snr- 
prisedj as I was not conscious of having given you the least 
cause of complaint. But having since learued, from other 
gentlemen who attended your lectures before the time of my 
publishing that paper (and who, at my request, consulted their 
notes) that you had really mentioned it, I cannot now doubt 
that you had made the observation before me. At the same 
time I must assure youj that to suppose I knew it at the time 
of publishiug that paper was doing me injustice* Your accusa* 
tion, 1 presume, is foimded ou the supposition of my having 
heard you deliver the observation at your lectures, when 1 had 
the pleasure of attending them. But I do assure you, that if 
I ever heard the least hint on that subject, cither from you or 
from any other person^ I had not any remembrance of it at 
the time I wrote that paper. You are not, indeed^ the only 
person who, as I now find, has anticipated me : the author of 
the Monthly Review for l^t June' says he had long had the 
same idea, and that he mentioned it in his account of Mr. 
Che?iton*3 book. But of this too I assure you I was ignorant 
when I wrote my paper. What must give farther conviction 
to any unprejudiced person of my ignorance of your having 
made the observation is this — 1 first mentioned it in a paper 



* [ have iJiicc been iiiftirmcri by Mr* CUeston tliAt [ miamiclerstocwl hU i 
wlieo [ cuncliidfTtl ttmL lie cipkined tiie wont tvmptotiii of the cmphywtni oti dif, 
fercDt jirindpkA frQva what I hare doi^t, And that he meftQl to Attribute them td air 
in tb« ch^t, And, therefore, that tlie obierTBtlon was lujficieiitly mJKle out in (lit 
paper; which tee m hU * PAthologicAt Inquiries itid OboervAlion*/ pp. 7« H. 

* Sec Monthly Reiiew for June, 1 7^^* p. 446, 
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which I read to a private society^ in which were present manyy 
gentlemen that had attended your lectures^ and yet all these 
gentlemen expressed themselves pleased with the observation, 
as new and interesting, and not one of them gave the least 
intimation of their having ever heard it before. And yet those 
gentlemen are as likely to remember any observation which 
tends to the improvement of physic or surgery as any I know. 
I shall mention their names, to justify my good opinion of 
them: — Drs. Stark, Parsons,^ Saunders,^ Pepys,^ and Buston.^ 
The observation was likewise mentioned in another society of 
young gentlemen, and also in a public hospital, where many who 
had been your pupils heard it ; and yet no person ever told me 
before I published that paper (which was almost a twelvemonth 
after I had first mentioned the subject) that you or any other 
person had ever anticipated me. However, this I relate only 
to show I was ignorant at that time of your having made the 
observation. Sut now I know that you had, I hme not the 
least unwillingness to acknowledge it, and to do you justice in 
any future publication. At the same time that I justify my 
own conduct, give me leave to say that your manner of treat- 
ing me (if fairly represented) was not so civil as might have 
been hoped for. When you complained of me, 'tis a pity you 
had not likewise hinted there was a possibility of my being 
ignorant of your having had the idea. You might perhaps 
too, without impropriety, have hinted that should it come to 
my ears that you had anticipated me, I might possibly be 
capable of such an exertion of candour as to acknowledge it. 
But, to have done with suppositions, this at least I am sure of, 
that though I may be as covetous of fEune as most people, yet 
I am incapable of taking any unjustifiable methods of ac- 
quiring it. ^'I am, Sir, &c. 

« Dec. 31, 1768." 

This letter. Professor Monro could not but acknowledge, 
'^ sufficiently satisfied him in having secured his title, as the 

> Professor of Anatomy it Christ's Church, Oxford. 

* Physician to Guy's Hospital. 

* Physician to the Middlesex Hospital. 

« Some of these gentlemen attended Dr. Monro's lectures about the tome time 
with myself, the others since. 
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fost who had proposed that improvement/* Yet bo unfair an 
acootiut docs he give of it in Ms ^ State of Facts/ that he only 
says I acknowledged that '^ I could not doubt he had made tho 
obsen atiou before ; but the farther particiil&ra of it (he adds) it 
is needless to trouble the reader with, since as ranch as is neces- 
sary of these will be aiifficieutly understood from his letter*' in 
answer to me, which surely is not the casie ; for it nowhere ap* 
pears in his letter that, besides meiitiouing my conviction of his 
having anticipated me, I had likewise promised to do him justice 
in a fiiture publication. Nor does it appear in his letter that I 
had in mine shown how little probability there was of my having 
got the idea from him. These the reader may perhaps think 
Professor Monro ought to have declared^ in justice to mc. For 
what more could be expected of me, seeing I had by accident 
hit upon an ob sen at ion whichj as it happened, he had made 
before, than to acknowledge the priority of Ids title as soon as 
I knew it, and to put that letter into his hands by which he 
might always be sure of securing to himself what wi^ his due. 
But Professor Monro says it was unnecessary to give a fuller 
account of my letter. But why was it ao? Not surely in 
justice to me, nor for the satisfaction of the reader. Nay, so 
far is Dr* Monro from doing me justice on this occasion, that 
he even intimates I rejected tapping the chest with a trocar, 
because it happened to be his method, as if the same was not 
the method recommended by many of the writers on the sub- 
ject of the paracentesis of the thorax, for the cases in which 
they advise that operation^ to whose method I alluded, and not 
to his, which I then knew nothing about. 

NcKt, as to the discovery of the lacteals and lymphatics in 
birds, fish, and the animals called amphibious ; of these an ac- 
count was laid before the Royal Society on December the 8th, 
1768. I was present when it was read, and had afterwards 
some conversation on the subject with Dr, Donald Monro, who, 
as appears by the sequel, informed his brother, the Professor, 
of what I had done* Not long after this, I again saw Dr. 
Donald at St, George's Hospital, and he then told me, that* 
the lymphatics and lacteals in those animals^ had been dis- 
covered by his brother eight years ago, as he now learnt by a 
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letter &om Edinburgh^ a part of which letter he was to show 
to every body, and which was already given to be read before 
the Royal Society. When I was informed of this, I was 
astonished; as I remembered to have heard the Professor, since 
that time, declare that they were not discovered. Besides, I 
had a note taken from his lectures within two years of his 
making this claim, in which was a similar acknowledgment.^ I 
was convinced therefore that he had no title to these discoveries. 
Upon which I laid before the Royal Society my reasons for that 
conviction, in a letter to one of their secretaries. Of this letter 
I shall give the reader an account, but shall first lay before him 
a literal copy of Dr. Monro's claim. 

Copy of Dr. Alexander Monroes claim, ^c, read before the 
Royal Society, Jan. 19, 1769. 

'' Above four years ago (says he) I injected the lacteal vessels 
of a turtle, or sea-tortoise, with quicksilver, after injecting the 
artery and vein with wax, and have shown this instance of the 
vessels in the oviparous animab every year in my college, and 
had a drawing made of it two years ago by Dr. Palmer, a copy 
of which I have sent inclosed, engraved by Donaldson. 

'' I likewise, eight years ago, mentioned those vessels in 
fowls and fishes, which I had seen, but not injected.^' 

Here then is an assertion about the vessels which I had dis- 
covered, that is far firom being equivocal. For here he affirms^ 
that he really had seen them eight years ago, nay, that he had 
even mentioned them to others. Tliis letter too was sent im- 
mediately after he heard that I had laid before the society an 
account of those vessels in birds and fish.^ It could not there- 
fore be meant merely to inform the society that, now seeing 
Mr. H. had discovered the lacteals and lymphatics in birds and 
fish, he likewise had the pleasure of shewing them that he (Dr. 
Monro) had discovered them in the turtle. This, I say, could 
not be his meaning ; for if it was, why did he send his letter 
so precipitately ? Why did he not send a description of those 
vessels in the turtle, in order to make his letter worthy of their 
notice ? And why did he say he had seen them in birds and 

* That note is now printed below, p. 98. 

* Ai he acknowledges, < State of Facto/ p. 4. 
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fifth ? The society^ he knew, wanted not hia testimony to prove 
thnt liird?* and fish liad them. What, then, could he mean hy 
it, but to claim the discovery ? 

As there could be no donht that Professor Monro meant 
this letter as a claim to the«e discoveries, neither ha<l I any 
donbt but I sliouUl^ for the rcaaona above mentioned, prove tliat 
he had no right to them. In order therefore to prevent the 
prejudices that might arise against my papers, from his being 
believed to have anticipated me in these discoveries, I wrote a 
letter to one of the secretaries of the Eoyal Society, in which 
I 6rst showed that I had seen tlie laeteals of the turtle about 
a year before Dr. Moni^o, and then, when 1 came to speak of 
those vessels in birds and fish against the probability of Dr, 
Monro's hftviiig anticipated me in these discoveries, I made use 
of the following arguments : 

1st* His not having, hy his own confession,* injected tliem, 
which he certainly would have done in order to complete the 
4li SCO very. To which I obsencd he had the strongest motive, 
both from his knowing the importance of the subject, and 
from his hanng uufortunately declared, in the 5rth page of 
his ' Anatomical and Physiological Observations,* printed at 
Edinburgh, 1758, "that, after a considerable number of experi- 
ments which he had made, he was convinced that neither birds, 
tishea, nor oviparous animals in general, had either laeteals or 
lymphatic vessels/' ASter which declaration I conceived it im- 
probalile he should patiently wait eight years witbont injecting 
tliemj specially as I had found it an easy matter to inject 
them, when once they were discovered ; and, I added, the pro- 
baliility was that if he had seen those vessels, he would have 
hastened to inject them, and to complete the discovery, were it 
only to prevent another person^s doing it, and thereby acquiring 
the reputation of having done what he himself had in vain at- 
tempted hy such a considerable number of experiments m were 
sufficient to convince him that such vessels existed not in those 
animals, 

2dly, I said his claim to the discovery of those vessels, by 
affirming he hatl seen them eight years ago, was eontradicted 
hy public declararions made after tJiat time ; for he had since 
acknowledged in his lectures, that he had sought for them in 
^ III hia cIaiui ; ^^ Aimyc, p. 0(». 
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vain by a variety of experiments. And even so late as within 
these two years/ he declared likewise in his public lectures, 
^Hhat the lymphatic system was supposed to take place only 
in men and viviparous animals, and by analogy in those fishes 
placed by Linnaeus amongst the mammalia, and how far was 
their just extent (he said) was not certain, but that he had 
found them in some amphibious animals, as in the turtle.'^ 
These declarations, I observed, were inconsistent with his claim 
to the discovery. 

Besides using these arguments, I promised the Society I 
would hereafter produce unquestionable proofs of the invalidity 
of his claim, having by this time found that the Doctor, fortu- 
nately for me, had expressly acknowledged in his lectures, that 
he had sought for them in vain, almost every year since the 
time that he now pretends to have seen them. 

Dr. Monro being informed of these proceedings, sent me his 
letter, dated June the 8th, which he has since printed in his 
^ State of Facts.' But that letter appeared so confused, that 
I knew not what to make of it. Sometimes I thought it was 
meant to prove that he had discovered those vessels, agreeably 
to his assertion read before the Royal Society: but this I soon 
after suspected could not be the case ; because, after relating 
all his facts and experiments, he concludes, not that he had 
discovered them, but only ^' that he had seen what he strongly 
suspected to be lacteals in those animab '' (viz. birds.') — And, 
" that (from preceding experiments) he was persuaded that birds 
were provided with lacteal vessels, and confirmed in this opinion 
by having injected them in one of the same oviparous class, the 
turtle/'* or, in other words. Dr. Monro claimed a discovery 
by telling the Boyal Society that he had seen those vessels in 
birds eight years ago, which he now proves by showing he had 
only suspicions about them, and an opinion that birds had 
them because turtles had them. 

At other times I thought that possibly, after finding what 
his pupils testified, he might now be convinced he had impru- 
dently claimed those discoveries, and might intend this as a 
sort of an acknowledgment (though an awkward one) of my 
being the first who had seen those vessels. But the vindictive 

' My letter being dated Jan. 10, 1769. * SUte of Pacts, p. 21. ' Ibid. p. 23. 
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ntyle of Ills letter coaviiiced me it was not meant as an apology,^ 
ns likewiije did the style of a short note written on the cover 
of that letter, of whicli note the following is a copy. 

To Mr, Hetmtm, Sfc* 

SiJt, — When you have read the incloaedj you are wry wel- 
come to write such remarks on it as to you, or to your friend 

Dr. H — r, or to any of his friend Sj such ns Dr. , &c. may 

seem proper; only when yon have donc^ 1 think you ought to 
show' it to all those societies, physicians, and students to whom 
you have made free with my name ; or, if this talk should not 
suit your disposition, or be irksome to you, after the ^eat 
fatigue yon have taken about me already, please to let me know 
this, and 1 shall take that trouble on myself, I ara^ sir, &c* 

(Signed) Alex. Monro, 

Min^uTffk, June 24, 1769. 

This sieemed clearly not to be the style of one who was sen- 
sible of his error, and was apologizing for it ; and convinced 
njc that Professor Monro intended that letter as a proof of his 
right to those discoveries. However, not to be positive that I 
hud lot upon his meaning, I determined, before I laid anything 
before the public, to ask an explanation of that letter. For 
this purpose I %Trote to him on the 15th of July, and desired 
him to tell me ^' whether he meant it as a proof of his right to 
those discoveries ;'' or, "whether he meant by it to give up to 
me the right to them/' And as I had found him in that letter 
wandering from the subject, and instead of concluding that he 
really had seen those vessels, concluding only that he had seen 
what he suspected to be the lacteals in birds. And again, that 
lie was persuaded birds were provided with those vessels, but 
nowliere saying that he had seen what lie knew or could prove 
to be their lacteals, which alone could give him a right to the 
(iL'icovery ^ I therefore told him *■ that, to avoid for the ftitnre 
all wandering from the subject, X should state the dispute as 
it appeared to me;*' and then I said that "it was he who 
began it, for, on hearing that I had discovered the lymphatic 

' Aj for mstHQce wbcf i? he talks " of {hh) nmking all the iilIowiLnce I re?c|tiipe for 
ii^y aitiual, c*f/* aayi hc^ '' I tshciultl rather call it, wmiatural imlicdlit^ of mcmoiy/* 
ThU jiiUAftgf? ik &||«ml in hh ' State of Ficts/ t* 22. 
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system in the three classes of oviparous animals^ he had sent a 
letter, which was read before the Royal Society, and was to be 
shown to everybody. In this letter he asserted that he had 
discovered the lacteals in a turtle about four years ago, and 
in birds and fishes eight years ago, and that he even mentioned 
these discoveries to others/' These assertions (I added) were 
construed a claim to the discoveries I had made. With this letter 
I likewise sent him a copy of mine, which had been read before 
the Royal Society. By these means I thought I should either 
keep him to the subject in question, or, if he should again wander, 
the reader would be convinced it was not my fault, but his own, 
that he now knew not what he had then asserted. 

This letter, however, had no effect. I therefore wrote to 
him again, hoping he might now be convinced that his claim 
was ill-founded, and might therefore be induced to retract it, 
instead of obliging me to prove to the world its invalidity. 
The following is a copy of the letter which I sent him on that 
occasion : 

SiE, — It is now above six weeks since I wrote to you, de- 
siring an explanation of your letter of the 8th of June. As 
you have not given me that explanation, I have now taken up 
the pen to inform you, that agreeably to your own desire, and 
in order to justify my conduct towards you, I am commenting 
upon that letter which you sent me. My comment would be 
more to the purpose, were I always sure I understood you, but 
if that satisfaction should still be denied me, I must proceed 
as well as I can, and I must say, that if I should mistake your 
meaning, it will not be wilfully, since you might, by an 
answer, have cleared up all ambiguity. I cannot help regret- 
tmg that this dispute should subsist between us, both on my 
own account, as I think it hard to have the trouble of proving 
my right to discoveries which are certainly my own, par- 
ticularly as it takes up that time which I hoped to employ to 
a better purpose ; and I likewise regret it on yours, since, in 
order to maintain my right, I shall be under the necessity of 
producing some facts and testimonies, which, in my opinion, 
cannot but lead to conclusions very unfavorable to your repu- 
tation. And as I should be sorry that one of my first at- 
tempts to lay the foundation of my own character, should be 
attended with circumstances which may hurt yours, and really 
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wisli to avoid it; I therefore still hope that this'ditfiute may 
be settled in a more easy manner. You must^ I think/ be now 
convincedj that in claiming these diaco%^eries yon kavqVfi>jured 
tuBf and cannot be at a loss to know what might be e*3tf)t5cted 
from you on such an oecasiou. But if instead of doing me 
that justice which might be expected from a man of candour, 
yon treat this letter likewise with aileucej then justice to in^*** 
self requires that I should no longer delay producing snlSjt-* 
proofs as I possess of your lianng oo right to these discoveries','/ 
and showing them to the very respectable Society to which I - - 
have promised them ; or to such physicians, surgeons, &c. as 
may have heard of your claim ; without regretting much that 
those measures which I take to maintain mj right, may per- 
haps affect sensibly the character of a man, who hanng first 
injured me and afterwards had his error pointed out to him, 
was incapable of candidly acknowledging it. — 1 anij sir, &c. 
(Uzied) SgpL 9, 1/69. 

lu answer to this letter, he scut me one dated September 
30, in which, instead of answering my qucstioosj he evades 
them, concludes as vaguely as in his former; and when he 
speaks of his assertions read before the Eoyal Society, alters 
its sensCj qualiiying the alteration with " to the best of liis re- 
collection,^' denies he was mistaken in claiming these dis* 
coveries, and what is still more remarkable, accuses me of 
having made conclusions injurious to him, "by argumentsj 
weak, inconclusive, not real, but feigned." 

It was evident, from such a letter, that he would not embrace 
the opportunity I offered him, and avoid a dispute, by ac- 
knowledging his mistake, and retracting his claim. I there- 
fore no longer hesitated to print the proofs I had collected of 
his not having anticipated me ; and though I had once intended 
to make some remarks on his letter of the 8th of June, as is 
mentioued above, yet 1 afterwards determined to omit these, 
since the testimonies of his pupils alone sufficiently proved that 
he had no right to those discoveries. By these means I re- 
duced the publication to half a sheet of paper : in which 1 first 
gave an account of his claim made, by saying *' he had seen 
those vessels eight years ago ;*' then I mentioned, as arguments 
agaiiist its valitUty, that I had myself heard him since that time 
declare, '^h© could not find those vessels/' and that, besides, 1 
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had a n^tb-t&ken at his lectures by a gentleman within two 

years c^'His making it^ which contained a similar declaration,^ 

and afibqltwards I said that I had written to such gentlemen as 

I kwejY/^*'d, as well as myself, attended his lectures within 

these ^ght years, desiring them to consult their notes, and to 

fet*ine know what Dr. Monro had said as to the existence, or 

.isQnvexistence, of the lacteals and lymphatics in these animals ; 

•.i^hout mentioning the dispute between us, or any opinion I 

c-*^ad formed, that they might be unprejudiced to either party. 

//And that such of these gentlemen as had taken notes sent me 

• excerpts from them, which, as I had suspected, agreed with 

what I had myself heard the professor say upon that subject. 

That Dr. Haygarth, physician at Chester, had sent me the 
following passage from the notes which he had taken in 1764. 
" Fowls, and some fish,'' says Dr. Monro, " have not lacteal 
vessels that we can see ; they have no conglobate glands in the 
mesentery ; perhaps they (the lacteals) do not run into each 
other, but into red veins, and hence never are so large as to 
become visible.'' 

" This note," adds Dr. Haygarth, " was taken in 1764, and 
if Dr. Monro had changed his sentiments on this subject in 
the year 1765, 1 should certainly have taken notice of so remark- 
able a circumstance." 

That, from Mr. Orred, surgeon at Chester, who attended 
Dr. Monro's lectures during the winter 1765-6, I had learned, 
that Dr. Monro, when he spoke of the anatomy of a cock, 
declared : '^ he never saw, or observed any glandulse vagae, or 
lacteals, but had seen lymphatics in the neck, ending in the 
jugular."^ 

' Dr. Monro has misinterpreted this passage. He supposes I meant that this note 
was taken two years before 1762, whereas 1 meant two years before 1768, the time 
when he claimed these discoYeries, and when I wrote my letter to the Secretary of 
the Royal Society. The note itself is printed above, p. 98. 

Dr. Monro has taken notice of another inaccuracy, that is, where 1 had said, ** He 
asserted that he had anticipated me in these discoveries ;" instead of saying, "thai 
he claimed them by asserting he had injected," &c. The former Dr. Monro seems 
to allow to be what he meant, but not exactly what he said. It was therefore a 
small inaccuracy ; but his claim is now printed verbatim. See above, p. 96. 

' It may be necessary to mention here, that the dispute between Dr. Monro and 
me is, who first discovered the lacteals of birds ? for as to the lymphatics in their 
necks, (mentioned in this gentleman's note,) these we both allow were discovered by 
Mr. John Hunter, about ten years ago. 
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That J from some notes, said to be copied from those t^ikcii 
by Dr. Taylor of Readings in the winter 1765-6, 1 had procured 
the following excerpt ; and Dr, Taylor^ on being requested to 
cgnault his own copy^ had acknowledged it was a just one* 

" The lymphatic system^^ says Dr. MoiirOj *' is said to take 
place only in men and \i\dpai'ous animals^ and from analogy 
in those fishes placed by Linnsens, under the class of mam- 
malia •} how fiit is their just extent is not certain, but ^ve 
have found them in some amphibious animals^ as in the turtle*' 

" It m said that this system is wanting in oviparous animals ; 
but this is not uniTersally true ; for we mentioned tliat we 
found them in a turtle^ and they would probably be found iu 
other orders and genera, if properly examined* But admitting 
that they are not demonstrable there, it doth not follow that 
they arc wanting ; for perhaps tliey may run only a little way, 
and terminate iu red veins /^ 

That Dr. Maddocks> physician to the London Hospital, had 
favoured mc with the following excerpt from notes which he took 
at Dr. Monro's lectures, in the winter 1765-6. 

" Lymphatics are foimd in viviparous auimalsj and thcreforCj 
I presume, in the whale^ which is of this kind. They are not 
to be found in oviparous ones, fishes, nor the amphibia : tliis 
is the common doctrine i / wili not say how fur they may iw 
found in some birdn^ but 1 have found them in some of the 
amphibious ammals^ as iu the turtle, running along the root of 
the mesentery/' 

That Mr. Hull, surgeon at Stevenage* had sent me the fol- 
lowing excerpt from his notes, taken about four years ago* 

'* I never could, to this day^' says Dr* Monro, **find a single 
branch of a lacteal in the abdomen of fowls, nor any lacteals, 
or glands of the conglobate kind in the mesentery, notwith- 
standing I have made experiments with that view very often, 
T kept fowls twenty-four hours without food, then fed them 



' 1^1 the eicerpt it %% aniphibm \ but it h evicleiii from the uote^ lud ttQm com- 
paring it with the other note** XhxL% it ahould be raammiiliiL 

' Aa to the lact^ali of the turtle, tUeiv is no doubt but iliat Professor Monro aud 
m)se1f have Ijoth discovered Ihetn. Be» in the fututtier 1765^ t bcfoff! (hat tiin^, 
x\f„ in the autumn 1763 ; wl^erv 1 took i short dcsL-ription of those v«*€lii» wliich ii 
|Hiblisbi^d with my pft|>cr m\ the lympliatic a^stc^m m birds, in Uic 5BtU volume of 
Ibe Philoiophkal Tran^ietioua. 
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with bread soaked in 'milk, and tinged it by turns with blue, 
madder, and saffron, and afterwards opened them at several 
different times, in order to discover the lacteals, but all without 
success. Yet, perhaps, the lacteals may be in fowls, though 
not demonstrable/^ This, adds Mr. Hull, I will answer for 
being verbatim, or nearly so, as Dr. Monro delivered it in 
the anatomical hall, at Edinburgh, on the 13th of February, 
1765.^ 

These passages, I added, were sufficient to show how little 
right Dr. Monro had to these discoveries. Besides, I said it 
was a strong argument against him, that in the letter I had 
received (which he has printed in his ^ State of Facts,' p. 8,) 
he could not, after relating all his experiments and observations, 
conclude he had really seen those vessels as he had told the 
Royal Society ; but in one place he says, " that, from the pre- 
ceding experiments, &c. it is evident that he had seen what he 
suspected to be the lacteals in birds.'' And in another, " that 
he was himself persuaded that birds were provided with lacteal 
vessels, and confirmed in this opinion, by having now injected 
them in one of the same oviparous class, the turtle."* 

Such conclusions appear merely evasive, and never can be 
considered as proofs of his having discovered those vessels 
before I did, agreeably to his assertion read before the Royal 
Society, and since repeated in his ^ State of Facts.' 

The half-sheet of paper, containing these arguments and 
testimonies against Dr. Monro, was printed Dec. 1, 1769, and 
was given to such gentlemen of my acquaintance as had heard 
of his claim, and a copy of it was sent to the Doctor. Upon 
receiving which, he published his ' State of Facts ;' but what is 
singular, he has attempted his justification without taking pro- 
per notice of these testimonies against him ; as if he could be 
justified whilst they remain unanswered. And in this ' State 
of Facts', in spite of those testimonies, he repeats to us, " that 
long before 1762, he observed blueish vessels in the mesentery 

* If the reader will take the trouble of comparing this note with Dr. Monro's own 
accoont of his experiments, (State of Facts, p. 12,) he will be convinced how accu- 
rately this gentleman must have taken notes. 

' This argument was repeated in a note, to prevent Dr. Monro's writing ; as if the 
dispute between us was, who first had suspicions about those vessels, instead of who 
first diMX>vered them. 
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(of birds) which he judged to be the lacteaUj and had mcutioncd 
m such in his lectures."^ Aod again^ "that about the yeai^ 
17*39*60, he had aeeu coUapscd blueish vessek, which he con- 
cluded lactealsj &c."^ What shall we isay of thiii? 

Nay, Dr. Monro has, upon this occasion, even vent^ircd 
another assertion, viz* " that the notes of his pupils taken for 
tliree years before 1762, will be found to prove^ that he then 
taught the direet contrary'* of what I have brought these testi- 
monies to prove he has since taught** Now, surely this is very 
improbable ; and Dr* Monro should have adduced some testi- 
monies to prove it. But supposing it were true, it would lead 
to a conclusion unfavortible to him. It would show, that he 
must have misled either the one set of gentlemen or the other; 
for he saySj he told the first he had seen the lactcals ; the 
last prove he has since taught them that he never could see 
those vessels. 

The reader, I fancy, by tliis time thinks with me that Pro- 
fessor Monro's claim deserves no more of our attention* But 
as he has printed some excerpts from his own book of notes, 
with the parade of having thorn autheuticated, as if they con- 
tained the discovery, notwithstanding the above-mentioned 
proofs of his having acknowledged repeatedly since he wrote 
them, that he never could find those vessels^ 1 shall next, there- 
fore, make some remarks upon his notes. 

To begin with those relating to the turtle. He discovered 
its lacteals in the summer 1765, I had seen them before that 
time, viz, in the autumn 1763. Besides, I have since injectcrl 
and traced out the whole system j* he does not even pretend to 
have done so : it is, therefore, not difficult to determine who 
was the first discoverer, and who had carried the discovery 
fiw^heat. 

Next, as to the lacteals in fish. To prove that he had found 
those vessels eight yetirs ago, he tells us, that in a note taken 
from the dissection of a skate on April S4, 1760, he has said, 
*' He had discovered a whole system of lacteals and lymphatic 
vessels running towards the heart, ou the left of and above 
the vena portarum, and from these the auricle of the heart was 
blown up. They are proportionally larger, but have fewer 

' Stuteof Fiu:l»* jt. t. ' Ibi^L p. 26> lu tlue uolc. 

' Ihid, ih 27. * Sec Piu!osophical Tj-ftnawrliom, vol* ijiii. 
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valves than in man/^^ Now I will take upon me to say, 
there is nothing in this note which proves whether he had in- 
flated a lacteal or a vein. For what he says of the situation of 
the vessels, and of his blowing up the heart, is equivocal : the 
only part of the note which appears to characterize the lacteals, 
is in reality a mistake ; that is, where he says they have valves. 
But the lacteals on the mesentery of a skate have no valves, 
and injections pass readily &om the large to the smaller 
branches. And what is even more to the purpose, although it 
appears, from his calling what he saw lacteals and lymphatics, 
that he had at that time some suspicions about them. Yet I 
am persuaded he has since changed his opinion; and this I 
think is evident, even from the manner in which he speaks of 
his experiments made the year after. For, says he, " I have 
dissected this year (1761, in summer) eight skates, and about 
a like number of cods and codlings, but without being able 
to observe by dissection, or to inflate any like to lacteal or 
lymphatic glands — I find indeed (he adds), that blowing back- 
wards in the meseraic veins, the intestines and the cellular 
substance between their coats are inflated; but this is no 
direct proof of branches of red veins absorbing, as these veins 
may be burst, or the air may have first entered the arteries.^'^ 
Now this surely is not the language of a man who had seen 
the lacteals, but of one that was seeking for them. Had he 
found them, he certainly would have mentioned it in this note, 
but he avoids the subject entirely, and only says he could not 
find the glands, thereby leaving us to suppose that these dissec- 
tions were made for the glands only, after ha.ving discovered 
the vessels; which is highly improbable, since, by his own 
confession,' he did not inject the vessels, which he knows well 
enough is the best way of determining whether the glands 
exist or not ; and one experiment in this way would have been 
more satisfactory than his eight, or than eight hundred made 
by dissection only.* Add to this, he would not, I think, if he 

> See State of Facts, p. 12. > Ibid. p. 12. ' See his claim above, p. 96. 

^ If the reader should happen not to be well acquainted with this part of anatomy, 
he may not see all the force of this argument, which will be satisfactory to anato- 
mists ; for it is a fact admitted amongst them, that the mesenteric gUnds are placed 
only in the course of the lacteals, so that the lacteals must pass through these glands 
in their way to the heart. The readiest method therefore of discovering the glandst 
after having seen the vessels, is by injecting those vessels ; for the injection, in its 
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had now seen the laeteals, hai^ taken up his time with trying 
whether the red veins did the office of abaorption for them, as 
he seems to have done by blowing into theae veins, Nay, 
I wiU go farther, and will take upon me to say that it is pro- 
bfible he waa in these la^^t diaaectiona convinced he had been 
mistaken in what he took the year before for lacteak and 
lymphatics. This I think evident, both from the notes above 
mentioned, and from hi a manner of treating the subject since 
that time* For if he thought he had seen those veesels^ lie 
would doubtless have used this discovery as an argnmetit 
against absorption by the common veius, as he has since used 
that in the turtle* But it appears, from the notca of his 
pnpils,* and even from hia own Recount of those arguments^" 
that he baa not done so. And again, had he thought he had 
discovered those vessels, he would not have acknowledged in 
his lectnres since that time, that they were not yet known to 
exist*^ He haa therefore aggravated the impropriety of bis 
onduct in claiming these discoveries, by the disingenuity of 
iding such notes ub proofs of his claim. 
And laiitly^ as to the lacteals in birds, he tells xm, '* that in 
1758, he remarked a vessel making an arch on the mesentery^ 
of a cock, which at first he believed to be a trunk receiving the 
lacteals, but not being able to inject it on trial, he conjectured 
to be rather a nerve." And afterwards, in April 1759, " he 
obsened in a cock what looked like lacteal vessels collapsed^ of 
a blueish colour, which seemed to terminate at the back-bone, 
&c. — These he showed to the students/^ And, again, after 
relating the manner of making Ms experiments upon no less 
than twelve cocks/ he tells us, " that in 1761 he observed, in 
the interstices of the great arches of the red mesenteric vessels^ 
a pellucid network, some part of which seems to be composed 



wiy to tbe haity mmt dittead ihe glaatU* mad maJkc eTen the »m«Ue«t of tbem 
viiilile. The veaseU seen by the Doctor ictm l<> have Ijcen yeiy ki*gc \ can il be 
*iip|M>sed tbcD, if he hud been convinced I hey were luct^J^U* that he would not have 
itij^cieit Ihem, and thus h«ve detcmiined vbether tbey were glajiik or nul, hj one 
axpcninent, instciid aC tediously diasectiiig sjjteen fiiti ? 

' Set' bit pup life' Motci above, p* 102, Ac* 

» Sec State of Foets, p. 1 6* 

* ^ea lite notes of hh pupils Above* p. 102. 

* The eKiterbQcnU were iua4ii by feeding lbejs>e birdu with oatmeal and modilcr^ 
Otftlmeftl md rttubarlt, &c. Sere State of Pttciv* p. 1 2. 
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of branches sent from a large nerve, running parallel with the 
intestines, and nearer to them than where the trunk of the 
mesenteric artery sends off its large branches ; but although 
(says he) I suspect strongly there are here too numerous lac- 
teals, and I even observe very small knots, which I take to be 
analogous to our mesenteric glands, yet I have not observed 
the above-mentioned kinds of food to make any odds in their 
appearance,^ &c/' And again, after a variety of other experi- 
ments, he says, ^^ he could not observe more than above 
described/^ Now what is there in these notes that can en- 
title him to the discovery of the lacteals in birds ? Can his 
seeing a blue plexus on the mesentery, which at first indeed he 
suspected to be lymphatic, but afterwards to be nervous, and a 
part of which, he acknowledges, was in his last experiments 
foimd to be made of nerves, entitles him to it? or can his dis- 
covery of the small knots, which he takes to be analogous to 
our glands, entitle him to it ? Certainly not. Birds have no 
lymphatic glands on their mesenteries, as I have shown.' Is 
it not therefore plain, from these notes themselves, that he had 
not discovered the lacteals in birds ? Has he not repeatedly 
since that time acknowledged this in his lectures?' What 
shall we say then to his asserting that be had seen them eight 
years ago, and his laying before a respectable Society, and de- 
siring his brother to propagate such an assertion ? Or what 
shall we say to his persisting in it, or above all to his telling 
us, in his last publication (p. 26} " that in these notes the 
reader will find the appearance of these vessels aft^r death 
really described ?"* 

After these notes follow some others, to prove that he had 
argued, in favour of the probability of the existence of those 
vessels in birds and fish ; and a conclusion that he had sup- 
posed frogs might have them — and his persuasions that they 
must have them (not because he had seen them, but) because 
turtles had them. Which are nothing to the purpose, and 
ought never to have induced him to claim the discovery, or to 

* State of Facts, p. 12. > Philosoph. Transact. voL Urn, art. 34. 
' See the notes of his students above, p. 102. 

* Let me beg of the reader again to examine these notes, and then jadge of the 
propriety of Dr. Monro's affirming they really contain a description of those vessels, 
when he has himself put it in the power of the reader observe the contrary. 
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fty he (actimUy} bad seen them. I cannot therefore think it 
"worth while to take any farther notice of tliesc conelusioiis. 

It is indeed remarkable that Dr, Monro coiJd persuade 
himself he had any original merit even in entertaining sueh 
suspicions and opinions. More tban one writer had snspectcd 
those animals bad them^ and that they themselves had seen 
something like them ; for a proof of wbich the reader need 
look no farther tban Dr, Haller^s ' Elem, Pbys/^ But as those 
writers had given no proofs of their ha\ing discovered themi 
their suspicions and opinions passed for nothing. 

Professor Monro, not satisfied with claiming these discoveries, 
has even gone farther ; be has intimated in some parts of hiss 
book that I might have learnt themj or a part of them, from 
hiin* As in p. 4, where be speaks of " my giving an account 
of these vessels entirely as my own discovery ;" this in p* 6 he 
calls '* broaching another subject with him ;" and complains of 
me " for passing in silence what I might have heard him ob- 
senc concerning it when I attended bis lectures." How Pro- 
fessor Monro could pretend that I had learnt anything from 
bim on this subject, that ought not for his sake to be passed 
in silence, is astonishing. What could I learn from one who 
hm repeatedly since that time acknowledged he never saw these 
vessels ; that they might be too sliort to become visible ; and 
who, at the time I attended bis lectures, said he could not 
find them, as I have already declared. But as ray testimony 
will have more weight with the reader, when corroborated with 
that of a gentleman unconcerned in the dispute, I shall neict 
add a copy of some notes taken by Dr. Morgan, now professor 
of medicine in Philadelphia, who attended Dr, Monroes lectures 
at the same time with myself, and who, at ray request, scut 
me the following excerpt, taken at his lecture upon the qnes- 
tion, Whether the common veins absorb or not ? 

" Moat authors (says Dr, Monro) concurring in opinion that 
fowls were destitute of IjTupbatics, and not being able to dis- 
cover them myself, I was led to be of their opinion* I 
have already observed, that where conglobate glands are found, 
there are lymphatics, and the converse of this proposition, 
namely, where there is no conglobate gland, there arc no 
lymphatics. And there being no conglobate glands to be seen 

* Lllj. ti* sect, ill ; lib. xxiv, »ec!t. 2. 



no APPENDIX. 

in the mesentery of fowls, nor in fishes, I judged these animals 
to be destitute of lymphatics ; but Mr. John Hunter having 
discovered conglobate glands in the neck of a swan, put me on 
further search, and I then found them plainly in common 
fowls, but never could find any lacteals in their mesentery, 
though experiments were tried by means of coloured tinctures 
of various sorts, as of rhubarb, &c/' 

From this excerpt it is evident that Professor Monro, when 
I attended Ins lectures, taught, as he has since done, that what 
he knew of the lymphatics he learned from Mr. Himter, and 
as to the lacteals he could not find them ; and this was in the 
spring 1762, the very year after the time when, according to 
his letter read before the Royal Society, he should have seen 
these vessels, and mentioned them in his lectures : and finally, 
to complete the whole, he now complains of me for passing in 
silence what I might then have heard him observe concerning 
them. 

Thus have I endeavoured to obviate the arguments in Dr. 
Monro's publication, and the reader must now, I think, see 
clearly, not only the impropriety of the Doctor's asserting his 
right to these discoveries, but the still greater impropriety of 
his persisting in that assertion. 

Besides claiming these discoveries. Dr. Monro has, in his 
letters on the subject, treated me in a manner which I cannot 
pass imnoticed. Thus, he first gives the name of misinterpreta- 
tion to my concluding &om the notes of his pupils, that he had 
not seen ^' what he believed'' the lacteals, and then adds : 

'* Should we even suppose the above misinterpretation venial, 
what must the reader think, when he is told, you was informed 
that a gentleman, who had attended my lectures two years at 
least before I injected the lacteals of a turtle, that is, nearly 
about the time you did, declared he heard me then speak of 
having seen the lacteals in fowls ; and yet that you continued 
to vent this injurious supposition? That is, you must have 
sunk this material information, since it overturned the whole 
purport of your story ."^ 

Now here is an accusation, which, were it true, woidd fell 
heavy upon me. But the case is this : I had indeed heard that 
a gentleman, who attended Professor Monro's lectures about the 
1 See his Stote of Facts, p. 23. 
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time I did^ had declared he then understood the Professor had 
s^n the lymphatics in hirds. And Dr. Donald Monro, when 
I saw him at St* George's Hospitalj asked me if I had not 
heard that thi^ gentleman (mentioning his namCj vi2> Dr. James 
lllair, then in London, now in Virginia) had said that the Pro- 
fessor had then mentioned his having seen the lacteals in birds. 
I answered Dr, Donald, that I had heard something of the 
matter J but could conelade nothing from it (or to that efifect)* 
The reason was this : I knew from the testimony of my own 
memory J that the Professor had then acknowledged the con- 
tniry of his ever having seen the laeteals,* I knew the same 
iVom the testimony of gentlemen who hatl attended his lectures 
since. I therefore concluded that this gentleman had con- 
founded his saying he had seen tlie lymphatics, with his saying 
lie had seen the lacteals, wliich I thought might easily happenj 
IIS I never knew him take any notes. And upon receiving the 
Profcssor^s letter, I wrote to Dr, Blair, and in his answer he 
acknowledged, " that althongh he had^ indeed, for several yearSj 
heen under a general persuasion that Dr. Monro had seen the 
lacteals or lymphatics in fowlsj yet he had no note on the sub- 
ject, and a ver}^ confused remembrance of what he had heard/' 

Similar to this accusation is the greater part of a letter 
which I received from Dr, Monro, in answer to two of mine* 
This letter is dated Sept. 30, 1769. The Doctor has not printed 
it, but I beg leave to take a little notice of it. 

He begins it by altering the sense of his assertion read 
before the Royal Society/by the introducing the word believed, 
making it rather a doubtful than a positive assertion. He has 
done the same in the beginning of his * State of Facts,' qualifyiug 
the alteration, by adding, " to the best of Ms reeollection, and 
that he had not kept a copy of his letter, not supposing it 
material to do so."" But surely this was not sufficiently 
qualifying it. If he did not know exactly what he had then 
asserted, why, before he defended it, did he not ask a copy 
from his brother, who, most probably, would keep it, in order 
to sliow it to ever}"body j or solicit that favour from the secre- 
taries of the Royal Society where it was read, who, he might be 
sure, had preserved itj as they do every paper that is laid l>eforc 

' Br Morpn's note proTea lie did bo, aee Hbove, p. 1 09, 
' See SUt^ of Piicts, p, 5, 
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the Society. And again^ if he was not sure of its contents^ how 
could he now venture in his ' State of Pacts/ positively to 
insist^ in opposition to what I had declared^ *' that his first and 
last assertions were exactly the same/'^ This at least was 
inexcusable. 

Next^ he repeats his vague inferences as in his letter of the 
8th of June, *' that he had seen what he suspected to be those 
vessels, 8cc./' and afterwards, when he comes to speak of the 
conclusions concerning his claim, which I made in my letter 
read before the Royal Society, he says, " that he was almost 
ashamed, on my account, to add a plain corollary, that I must 
or might have been conscious, that the injurious conclusion 
with respect to him, which I was labouring to impress on the 
members of a respectable Society, was drawn fix)m arguments 
that were weak, inconclusive, not real, but feigned.'^* After- 
wards, he tells me, that he is glad, on my accoimt as well as 
his own, that I am at last really ashamed of my letter." And 
he then finishes with the following passage : ** Another unhappy 
mistake of yours,'' says he ''is, that you should not have known, 
or rather perhaps misfortime of yours, since you do not seem 
to have known so much, that you should not have been told, 
that your presuming to draw the above conclusion concerning 
any person who had the smallest pretence to character, without 
producing proof and absolute certainty of its being tnie, was 
what you never could be able to justify to any gentleman.'' 

Now, when it is considered that Dr. Monro obliged me to 
act in the manner I have done, in order to secure my right, 
do not these passages appear very extraordinary? But the 
reader, I believe, will excuse my not dwelling upon them. I 
shall therefore only add, that the proofs on which my con- 
clusions were founded being now laid before the public, to 
their judgment I willingly submit them, and that, with respect 
to Dr. Monro, I have nothing more to say, than that I hope, 
for his sake as well as my own, to see no more of his claims, 
his assertions, and his conclusions. 

> state of Facts, p. 26, in the note. 

' The conclusions alluded to in these passages are printed above, pp. 97, 98. 
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PREFACE. 



The science of anatomy has now been so long and so suc- 
cessfully cultiyated^ that most parts of the hiunan body have 
been both carefully described and accurately delineated; but the 
vessels which are the subjects of this essay^ having only of late 
been made known to anatomists^ and not being easily traced by 
dissection^ have not been completely described^ nor have they 
ever been delineated. The following, therefore, is an attempt, 
in some measure, to supply these deficiencies ; and the author 
flatters himself, that when it is considered how great a share 
those vessels have in the composition of our body, and how 
important the offices are which they perform, that this small 
addition to the stock of Anatomical Science wiU not be unac- 
ceptable, either to the practitioners of the healing art, or to the 
philosophical inquirers into the works of nature. 



THE LYMPHATIC SYSTEM, 



CHAPTER I. 



± SHORT OTSTORY OF TETE DISCOVERIES MADE IN THE 
LYMPHATIC SYSTEM, 



Since the days of AselliiiSj of Rudheck and of Bartholin, 
who by their succesJiful inquiries first proved the existence of 
those vessels in the himmu body which are now called the 
Ljnmphatic System, no pait of anatomy has more engaged the 
attention of its professors j paJ^tly from its being the largest 
field that has lately been opened for their cnltivationj and 
partly from their being so thoroughly persuaded of ita great 
importance. 

AseUins, in the year 1622, reaped the first laurels in this 
field J by his discoveries of those vessels on the mesentery j 
which, from their carrying a milk-like fluid, he denominated 
lacteals.^ This discovery being made by opening a living dog, 
anatomists were thence encouraged to make experiments on 
living animals; and Pecquet, on opening a dog in the year 
1651 J found a white fluid mixed with tlie blood in the right 
auricle of the heart. Suspecting this fluid to be chyle, he 
endeavoured to determine how it got from the lacteals into 
the heart £ this he found was by means of the ductus thoracicusj 
which he traced firom the lacteals to the subclavian vein,^ and 
thus he clearly proved the existence of that duct which we 
now Gonsidcr as the trunk of the system. Just before his time 
the lacteals had been supposed to terminate in the livcr^ cmi- 
fommblyto the idea which the physiologists of that period liad 

» Ammm de Ud. 

" Pecquet Ex}h Nofi ABat. fig. 2; In H«mit«rliuis Metw Aurca, 
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adopted about the use of this organ^ which, from the authority 
of the older anatomists, they believed was the viscus hsemato- 
poieticum, or that received the chyle from the intestines to 
convert it into blood. 

Next, Budbeck, anno 1651,^ Dr, JolyflFe,' and Thomas Bar- 
tholin, about the year 1652,' discovered the other parts of this 
system, which, firom their carrying a transparent and colourless 
fluid, are called the lymphatic vessels. And thus there was 
proved to exist in an animal body a system of small vessels 
carrying fluids very different firom the blood, and opening into 
the sanguiferous vessels at the left subclavian vein. 

To Asellius, Pecquet, Budbeck, Jolyffe and Bartholin, we 
are therefore indebted for the discovery of the different parts 
of this system ; not but that some of these vessels had been 
seen and mentioned by their predecessors, but it was in too 
cursory a manner to give them any title to the discovery.^ 

After this period Nuck added to our knowledge of this system 
by his injections of the lymphatic glands,^ and Buysch by his 
description of the valves of the lymphatic vessels,' and Dr. 
Meckel by his accurate account of the whole system, and by 
tracing those vessels in many parts where they had not before 
been described.''' 

Besides these authors. Dr. Hunter and Dr. Monro have 
called the attention of the public to this part of anatomy, in 
their controversy concerning the discovery of the office of the 
lymphatics (lxi). 

When the lymphatic vessels were first seen and traced into 

* 01. Rudb. Exerdt. Anat. cap. i, in Hemsterhuis Messe Anret. 
> Glisson de Hepate, cap. xxiL 

' Barthol. de Lacteis Thoracis, in Hemsterhois Mease Aurea. 

* Thus the lacteals had been seen in kids by ErasistratuSiWho calls them arteries, 
as we are informed by Galen. See Galen Oper. tom. i, p. 61, edit, apud Junt. The 
thoracic duct had been seen by Eustachius, who speaks of it as a vein of a particular 
kind. See Eustachius de Vena sine Pari. 

^ See his Adenographia. * In his Deluddatio ValTulamm. 

7 Epistola ad Hallerum. 

(lxi.) See the Introduction. The controversy allnded to by Mr. 
HewBon will be found in the * Observations, Anatomical and Physio- 
logical, wherein Dr. Hunter's claim to some discoveries is examined, 
by Alexander Monro, junior, m.d.* 8vo, Edinb, 1758; and * Medical 
Commentaries, Part I, containing a plain and direct answer to Professor 
Monro, junior, by William Hunter, M.n,' 4to, Lond. 1762. 
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the tlioracic duct, it was natural for auatoinista to suspect, 
that as the lactcals opened into the intestines to ahsorh, the 
lymphatic ressela (which are branches of the same system) 
might possibly do the same office \nth respect to other parts 
uf the body; and accordingly Dr, Glisaoiij who wrote in 1654 
(that IB, the very year after Bartholin published on the lym- 
plmtic vessels), supposes these vessels arose from cavities, and 
that their use was to absorb ; and Frederic HofiFman has very 
explicitly laid down the doctrine of the l}Tnphatic vessels being 
a system of absorbents.^ But anatomists in general have been 
of a contrary opinion ; for, from experiments, particularly such 
us were made by injections, they have been persuaded that the 
lymphatic vessels did not arise from cavities, and did not ab- 
sorb, but merely were continued from small arteries. The 
doctrine therefore that the lymphatics, like the lactcak, were 
absorbents, as had been suggested by Glisson and by Hoffman, 
has been revived by Dr. Hunter and Dr. Monro, who have 
controverted the experiments of their predecessors in anatomy, 
and have endca\oin*ed to prove that the lymphatic vessels arc 
not continued from arteries, but are absorbents. 

To this doctrine, bowever, many and strong objections have 
been started, particularly by the learned M, de Haller/ and it 
has been found, that before the doctrine of the lymphatics 
being a system of absorbents can be established on a solid 
foundation, it must first be determined, whether other animals, 
besides man and quadrupeds, have or have not this system. I 
have been so fortunate tis to prove the affirmative of this ques- 
tion, by discovering the lymphatic system in birds, fish, and 
amphibious animals/ and in consequence of these discoveries I 
have also arrived at the knowledge of considerable varieties in 
the composition of those vessels tlurough the various classes of 
animals; by comparing this knowledge with some facts that 
1 have lately observed concerning the blood, I have thence 
been led to ascertain the use of the lymphatic glands, the thy- 
mus^ and the spleen ; which have so long been considered as 
the opprobria of anatomists. 

These last observations I propose making the subject of a 

^ &M J^rther on* chaiiier x, ' TAenu Phfs. lib, \%i\\ sm:!. 2, 3, 

> Aeeoanti af which Imve itn^j^ Itccn publi&Ueil in the Phil Tnini«cliuns» xah. 
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future publication ;' but in order to prepare the reader for it^ 
I have thought it necessary to lay before him a description and 
comparison of the lymphatic vessels in different animals. And 
that this may be the more worthy his attention^ I have not 
only traced those vessels in most parts of the human body as 
Dr. Meckel has done^ but I have observed some circumstances 
which had escaped his notice; and I have illustrated the 
description with plates^ the necessity of which has appeared so 
strongly to some who have preceded me in this subject^ par- 
ticularty to Messrs. Monro, Meckel, and Hunter, that they have 
each promised to supply the deficiency, but none of them 
having yet done it, I have undertaken the task myself, that I 
may be able to refer the reader to the hcts from which my 
conclusions are made. 

' An abstract of these discoveries, though an imperfect one, has been published in 
the Medical Commentaries of Edinburgh, No. l,but without my concurrence (lxii). 

(lxii.) See 'Medical and Philosophical Commentaries, by a Society 
in Edioburgh/ vol. i, p. 99, 8vo, Lond. 1773 ; and the Letter to Dr. 
Haygarth, repnbliihed in Ihe present edition of Mr. Hewson's works. 
His yiews concerning the glands without regular ducts are given at 
length, by Mr. Falconary in the Third Part of the Experimental 
Inquiries. 



CHAPTER II, 

A QBNERAL ACCOUHT OP THE LYMPHATIC SYSTEM, 

The lympliatic system consists of the lEU2teals, the lymphatic 
vessela, their common trunk the thoracic ductj and tlie glands 
called conglobate^ 

The laeteals begin from the intestinal tnbe^ and can readily 
be seen in a dog or other quadruped that is killed tivo or three 
hours after eating, when they appear filled with a white chyle. 
The experiment succeeds best when the dog is fed with milk ; 
but they do not always conrey a white fluids for, even in a 
dog, if opened long after a meal^ they are found distended 
with a liquor that is transparent and colourless like the lymph ; 
and in birds I have never found the chyle white^ but always 
transparent imd limpid (see Note lix) ; these vessels, therefore^ 
might with as much propriety be called the lymphatics of the 
intestines. 

The lymphatic vessels are imall pcUncid tubes that have 
now been discovered in most parts of the human body ; the 
fluid they contsdn m generally as colourless as water, a circuni- 
stance which procured them at first the name of ductus aquosi,i 
and afterwards that of vaaa lymphatics.^ The course of the 
lymph, like that of the chyle, is from the extreme parts of the 
body towards the centre, and the lymphatic vessels commonly 
lie close to the large blood-vessels* K, therefore, a ligature be 
made round the large blood-vessels of the extremity of a living 
animal, or of one just dead, that ligature, by embracing the 
IjTnpliaticsj Mill stop the course of the lymph, which by dis- 
tending the vesaek will make them visible below the hgatore. 

All the lacteala and most of the lymphatic vessels open into 
the thoracic duct, whicli hes upon the spine and rmis up towards 
the neck of the animal, where it commonly opens into the 
angle between the jugular and subclavian veins of the left 



' ^^r UntXheek. h c. 



^ See BATtbolb, I c. 
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side^ and thus both the chyle and lymph are mixed with the blood. 
If, therefore, the thoracic duct be tied instantly after killing an 
animal, not only the lacteals, but also the lymphatics in the ab- 
domen and lower extremities become distended with their natural 
fluids, the course of those fluids being stopped by the ligature. 

The lacteals, the lymphatics, and the thoracic duct, all agree 
in having their coats more thin and more pellucid than those 
of the blood-vessels. But although their coats are so thin they 
are very strong, as we daily see on injecting them with mercury, 
since they resist a column of that fluid, whose weight would 
make it burst through blood-vessels, the coats of which are many 
times thicker than those of the lymphatic system. 

The thinness of the coats prevents our dividing them from 
one another, and thereby ascertaining their number, as we do 
those of the blood-vessels. But as the blood-vessels have a 
dense internal coat to prevent transudation, we have reason to 
believe the lymphatics have the same. And as the blood-vessels 
have a muscular coat, which assists in the circulation,^ so may 

1 The existence of the muscular coat of the blood-vessels has been rendered pro- 
bable by Dr. Verschuir's experiments, wherein these yessels were found to be irri- 
table, and also by the following circumstance wiiich I observed in dissecting an ass. 
The arteries of this, like those of other animals, have a strong elastic coat, which: 
coat after distension contracts them again to a certain degree ; but this contraction 
never goes so far as to shut up the cavity *of the artery, and as it acts equally in the 
dead as in the living body, large arteries are therefore always found with considerable 
cavities. But in this ass, which I bled to death, the arteries contracted more than 
their elastic coats were capable of doing ; for those of the kidneys were without a 
cavity, and resembled a cord ; and that this contraction was muscular appeared upon 
distending them again, in which case they stood open as they commonly do in dead 
bodies. This fact will help us to explain why the arteries appear empty in dead 
bodies; which may be owing to their muscular fibres having (before death) con- 
tracted to the degree seen in this animal, by which means all the blood was driven 
into the veins ; but these muscular fibres ceasing to act after death, the elastic fibres 
overcome that contraction, and expand the arteries which therefore appear empty 
(lxiii). Since writing the above, I have dissected a stiU-bom child which was de- 
fective in many parts of the body, and in particular in having no heart. In this child 
the circulation had been carried on merely by an artery and a vein, whose coats 
therefore probably were muscular. 

(lxiii.) Hewson takes no account here of the pressure of the at-* 
mosphere. Dr. Davy^ examined the carotid artery of man in nineteen 
cases after death, and always found it collapsed^ and quite or nearly 

* Researches, Physiological and Anatomical, ii, 188. 
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the lympliatics, m ie fendered probable from what Dr. H alter 
nays of his haviiig found them irritable in his experimeutSj' 
and alio from what is observed on seeing them distended with 
their lymph in living animals^ in which case they appear of 
a conaidcrable size ; but npon emptying them of their contentii 
they contract so much as not to be easily diatinguiabed* This 
is an experiment which I have frequently made in the trunk of 
the laeteali^ in a goose and on the lymphatic vessel on its neck, 
both of which, when distended with their natural fluids, are as 
large as a crow-quill ; but on emptying them in the living 
animah I have seen them contract so much that it was with the 
greatest difficulty 1 could distinguish them from the fibres,^ 

^ Sur \e Mouv. du Sang^ 6x. 295, 29St 

* Sec- ftlao llAtler, El Phys. tih, ii, sect* 3, $ iii. The ceti^bmted Nuek thought he 
could «e[}arat€ tUo mtiXi of the lympbiticfi Adenogrmphio, cap^ iii (lxiv). 



ciMpty J but expftudiiig and recovering its cylindrical form when opened 
cither in the air or under water. 

Mr. Hunt^T" describes tlie arteries aii poisensing both a musetdar 
Olid an elastic power* tlie former chiefly acting in the tranverse direc- 
tion of the tube ; and the elasticity, '* when the nmscidar action ceases^ 
being eicerted to dilate thi^ vessel and restore it to a middle state again* 
becoming the elongator or antagoniBt of the middle coat, and by that 
means fitting it for a new action. . . . , There appears to be no 
muscular power capable of contracting an artery in its length, the whok* 
of that contraction being produced by its claaticity/* Mr* Hunter's 
experiments on ijje functions of the aiteries are supported by the latest 
and heat observations on their structure. Profe«ftor Henle*' describes the 
proper contraetile or middle coat, the mtisciilar coat of Hunter, the middle 
or elaatic of former writers, m compofied of tibrea encircling the vessel^ 
and possessing much the same ultimate structure ae the organic muscle 
of the stomach aud i rites tines ; while the yellow tifl»«e, or elastic coat 
of Hunter, so remarka|>le in the larger arteries., is situated immediately 
ejiternal to the coutractde coat, has all the microscopic characters of 
elastic tissue, and its fibres variously directed. The external or cellular 
coat coDsistA of longitudinal iilaments of common cellular tissue. 

It is weU known that the blood may be propelled by the action of 
the vessels alone. Tlie heart is sometimea wanting even in a large 
human foetus, of which a remarkable ins tan ce was described by the 
second Dr. Monro.'' 

(lxiv) The larger lymphatic and lactesl vessels** are similar in structure to 






•^ Etiiuiy»» &c, page civ, at by lii* Son. 

ilVQ. Editi. IS40. 
^ llcnlc. dp* eit. toai. h, p. 6£». 
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The coats of lymphatic vessels have^ in common with all 
other parts of the body^ arteries and veins for their nourish- 
ment ; this is rendered probable by their being susceptible of 
inflammation, for they are frequently found in the form of a 
cord, painful to the touch, and extending from an ulcer to the 
next lymphatic gland, instances of which are mentioned below.^ 
These painful swellings of lymphatic vessels likewise show that 
their coats have sensibility, and therefore that they have nerves 
as well as arteries and veins. 

The lymphatic system in most animals, but particularly in 
man and quadrupeds, is full of valves. These valves have been 
painted by the celebrated Nuck, Buysch, and others, and are 
much more frequent than in the common veins, and thence 
these lymphatics have sometimes been distinguished by the 
name of valvular lymphatic vessels. Those valves are gene- 
raUy two in number, are of a semilunar shape, and the one is 
sometimes much larger than the other. In most parts of the 
body these valves are so numerous that there are three or four 
pair in an inch of space, but sometimes there is no more than 
one pair. They are less niunerous in the thoracic duct than in 
the branches of the system ; thence it might be supposed that, 
in proportion as we go from the trunk to the branches, we 
should find them thicker set ; but this is not always true, for 
I have observed them more numerous in the lymphatic vessels of 
the thigh than in those of the leg. When the vessels are dis« 
tended with lymph they appear larger where the valves are, 
which sometimes gives a lymphatic vessel an appeiorance of 

> Chapter xiii. 

the veins. Mr. Sheldon^ relates that he often saw the Wmphatic ves* 
sels contract powerfully in the necks of living dogs. In horses and 
dogs killed daring digestion, I have several times seen the lacteals well 
distended ; and yet contracting so fast in the course of less than an houTi 
as to become nearly or completely empty. Miiller's^ discovery of pul- 
sating sacs connected with the lymphatic cavities of frogSy is now well 
known ; and similar lymphatic hearts, as they are called, have since 
been observed, containing lymph and connected with the lymphatic 
vessels, in reptiles ^ner^y and in birds. See Dr. Jos. J. AlUson's 
paper, in the Amencan Joom. Med. Sc. Aug. 1838; and Mr. Paget's 
Report in the Brit, and For. Med. Rev. vol. xix, p. 279. 

• History of the Absorbent System, p. ^ Physiolosyi tr. by Dr. Btly, ?oL i, 
27, 4to, LoDd. 1784. p. 274. 
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being made of a chain vesicles ; as such they are represented 
by some authors : ^ but it is an appearance that very seldom 
occurs ; the reader wiU not observe it in any of the plates 
which are here laid before him. 

Lastly^ the lymphatic system^ in difiPerent parts of its course, 
has the glands called conglobate or lymphatic. These glands 
are so placed that the vessels come in on one side and pass out 
on the other, in their way to the thoracic duct. Before the 
discovery of the lymphatic vessels in birds, fish, and turtle, 
some anatomists have considered these glands as so essentially 
necessary to the lymphatic system, that they have generaUy 
set about discovering the vessels by first looking for those 
glands ; and wherever they found glands they pronounced that 
there must be vessels; and when no glands could be seen, they 
thought it as certain a proof of there being no vessels. But 
as we know the glands are wanting in some animals, I shall 
not take notice of their structure and use in this chapter; but 
shall speak of them in a future publication (lxiv*), where I 
shall treat of the spleen and thymus, with which they are 
connected in their office. 

* See Nuck's Adenographii. 
(lxiv*.) See the Third Part of these Experimental Inquiries. 



CHAPTER III. 

A PARTICULAR DESCRIPTION OF TH£ LYMPHATIC SY8TBM IN 
THE HUMAN BODY. 

It has already been observed that the lymphatic system, be- 
sides the glands, is divided into three parts, viz. the hicteals, 
the lymphatic vessels, and the thoracic dnct. That the lacteals 
belong to the intestinal tube, whilst the lymphatic vessels be- 
long to all the other parts of the body, and that the thoracic 
duct is the common trunk which receives both the lacteals and 
the lymphatics. I shall next proceed to give a particular de- 
scription of each of these vessels, and shall begin with the 
lymphatics of the lower extremities. 

The lymphatic vessels of the lower extremities may be 
divided into two sets, viz. a superficial and a deep-seated. 

The superficial set of lymphatics consists of a considerable 
number of vessels that lie between the skin and the muscles, 
and belong to the surface of the body or the skin, and to the 
cellular membrane which lies immediately under it. Of these 
there are two large branches that can be readily enough disco- 
vered in the limbs of dropsical subjects; one of which runs upon 
the top of the foot, as is represented Plate I, fig. 1, a ; another 
can generally be foimd just under the inner ankle. I have 
introduced pipes into both of them, and have thereby filled 
them the whole length of the lower extremity, as is seen in 
Plate I. 

The lymphatic a, which belongs to the toes, runs up on 
the outside of the tendon of the tibialis anticus i, till it has 
got above the ankle ; and it divides at A, and again at c, c, c, 
forming a plexus, which runs over the shin-bone h, and 
ascends. in the cellular membrane immediately under the skin, 
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feet ween tfeat bone aud the intern fiI belly of the gastrucne- 
mius G to the iuside of the knee f^ where in this figure it dis- 
appeara, but iruiy be seen iu Plate I^ fig. 2. This plexus^ having 
passed the inside of the knee^ appeal's upon the thigh imme' 
diateij nndcr the skin^ and over all the muscles^ as is seen in 
fig. 1 e, from which it passes to the groin, where tliese vessels 
enter the Ijinphatic glands* 

The hmphatic ghmds of the groin are six, seven, or eight 
in uumber; of these some lie in the very angle between the 
thigh and the abdomen, aud others He a few inehes down, on 
the fore part of the thigh, TIic lymphatic vessels above de- 
scribed enter the lowermost of these glands^ which in the sub- 
ject of Plate I, fig. 1, are four in number^ %13!, fjj\ (/^g- cme 
branchy however, avoids these glands, as at A, which after- 
wards bends ovej- at i to the gland Xj from which go vessels 
to the other lymphatic glands /, / that lie in the angle be- 
tween the thigh and the abdomen. It is into these upper 
glands alone that the lymphatic vessels of the genitals enter, 
so that the venereal bubo, which arises in consequence of an 
absorption of matter from these organs, is always seated in 
those upper glands, and the lower glands /,/^ g^ g are never 
affected, except by the regurgitation of the matter, or from 
their vicinit>^ to the glands first diseased, which very seldom 
happens. And as it is the upper glands that are affected by 
the absorption of matter from the genitals, so it is the lower 
which are commonly first affected from the absorption of the 
acrid matter of an ulcer, diseased joint, carious bone (in the 
ports below these glands), a circumstance that may ajsMst us in 
the diagnosis of those two kinds of buboes j remembering, 
however, that this nde may be liable to an exception, from one 
of the lymphatic vessels passing the lower glands, and only 
entering the upper, as is seen at h in the same plate. 

The l3^mphatic vessels of the genitals having joined those of 
the thigh, a network 4s formed, which enters the abdomen 
under the edge of the tendon of the external oblique muscle, 
called Poupart's ligament; one of these vessels is seen in Plate II, 
6, b. This plexus on the inside of Poupart's ligament consists 
of many branches, some of which embrace the iliac artery, of 
which one is seen in Plate II, at c, c, but the greatest number 

9 
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of them pasa up in the inside of the artery^ aa is seen at m, n 
Plate I^ fig. I, and at c,c Plate II. 

These superficial lymphatics, small as they are,^ probably are 
the trunks of those vessels which absorb from the skin and the 
cellular membrane immediately under it ; and as no considerable 
branches can be distinguished on the outside of the leg or 
thigh, it is probable that all the lymphatic vessels of those 
parts bend towards the inside, and open into the trunks that 
are here represented. 

Upon these vessels, from the foot to the groin, there is com- 
monly not one lymphatic gland. But this rule has likewise 
some exceptions, for, even at the lower part of the leg, there 
is a very small one in the subject from which this plate was 
taken ; it is represented at d Plate I, fig. 1 ; and in another sub- 
ject I saw a small lymphatic glaivd near e, but these, I believe, 
seldom occur ; however, they lead to this oonolusion, that the 
lymphatic glands even in the human body, are in number and 
situation a little different in different subjects. 

Besides these superficial lymphatic^ vessels which lie above all 
the muscles, or in the cellular membrane under the akin, there 
is a set deeper seated^ that lie amongst the muscles and accom- 
pany the crural artery : of these the principal trunk can be 
discovered by cutting down to the posterior tibial artary, near 
the inner ankle ; X have introduced a pipe into it at this part, 
and have iiqected it in several subjects^ one of which is re- 
presented in Plate I, fig. 2. 

From the inner ankle at a, Plate I^ fig. 2, this vessel passes 
up along with the posterior tibial artery^ being hid amongst the 
muscles on the back part of the tibia. About the middle <^ the 
leg it enters a small gland at c; and aa I have seen this gland in 
several subjects, I au^>ect it will be commonly foimd. Having 
passed through this gland> the lymphatic runs up to the back 
part of the ham^ still lying close to the artery, and in the ham 
it passes through three glands, viz. /,^, A. I have seen a 
subject in which I could find only two glands, so that I suspect 

* With respect to the size of these lymphatics, it is necessary to observe that 
in thit plate all of them appear larger than they ought to be in proportion to the 
sisBofthelimb. 
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the number varies* Hitherto this l^^mphHtic has been a i^mgle 
trunk ; but after It has passed these glands it commonly divides 
into two or three branches, which still accompany the crural 
artery, aJid pasa with it through the perforation in the triceps 
muscle. This muscle is divided in the preparation from which 
this figure was taken^ in order to give a better view of the 
lymphatics ; and the cut ends of tlie muscle appear at f, f, 
though not very distinctly , from tbeix being shrunk by dryiugt 
The IjTnphatic vessels having perforated the triceps, pass np 
with the artery^ (as is seen at k, f) and euter a gland rn which 
is deeper- seated than those which appear in the groiu in Plate I, 
a^, I ; from this gland they pass into the superficial glands, 
represented in Plate 1, fig. 1 /,/ ff^^, where the lymph of the 
deep-seated, and of the superficial lymplmtics is mixed^ and ii 
conveyed into the body by the vessels seen just above in the 
same plate* At this part bkewiae the lymph from the genitals 
is mixed with that brought by the two sets of lymphatics from 
the lower extremities, and the whole enters the abdomen by 
the plexus of vessels represented Plate I, fig, 1^ at m^ and a 
part of it at Plate II c. 

The lymphatics of the lower extremities having now reached 
the trunk of the body, and having passed under Pou part's liga- 
meut, appear upon the sides of the ossa pubis near the pelvis at 
e^c Plate XL A part of them passes up along with the iliac artery 
upon the brim of the pelvis, and another part dips down into the 
canity of the pelvis, and joins the internal iliac artery near the 
sciatic notch. At this place they arc joined by the lymphfitica 
from the contents of the pelvisj particularly from the bladder suid 
the vesicidse seminales in the male^ and fi^m the ntems in the 
femalC;, and there are likewise a few branches which pass through 
the sciatic notch from the neighbonrhood of the glutei muscles- 
The lymphatic vessels of the nteruSj like its blood-vessels, are 
much enlarged, and therefore easily distinguished, in the preg- 
nant state of that organ. At this part, where so many lym- 
phatic vessels join, there is commonly one or two glands. 

Besides those lymphatic vessels which dip down into the 
cavity of the pelvis on the inside of the external iliac artery at 
c, c Plate II, there ate others wViich keep on the outside of 
that arteiy upon the psoas muscle, some of which are seen on 
the left side in the same Plate at ^ ; of these one part passes 
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up to the loins at h, and goes under the aorta in different 
branches^ getting from the left side to the rights and joining 
the thoracic duct. Another part passes under the iliac arteries 
and appears upon the os sacrum at fy making a beautiful 
network^ joining the lymphatics of the right side^ and passing 
under the right iliac artery, to form the network g upon the 
upper part of the right psoas muscle. In different parts of 
this course from Poupart^s ligament to the loins, and also in 
the loins themselves, there are, in most subjects, many lymphatic 
glands ; none of which were filled in the subject from which 
this plate was made. 

The lymphatic vessels of the right side, joined by some from 
the left, having now reached the right lumbar region, appear 
there in the form of a plexus of large vessels, and pass through 
several glands, which in this subject occupied the spaces (e, t, i), 
but not being injected with mercury are not represented ; at 
this part likewise they receive large branches, under the aorta, 
from the plexus on the left side of the loins, as is mentioned 
before, and having at last got up as high as the second lumbar 
vertebra, they all join, and form a single trunk called the tho- 
racic duct, which is seen at m Plate II. At this part they are 
likewise joined by the lacteals, which I shall next describe. 

The lacteal vessels, so called from their commonly conveying 
a fluid that is of the colour of milk, begin from the inner sur- 
face of the intestines, where they have patulous orifices (see 
Note Lxxxiii) destined to imbibe the nutritious fluid or chyle ; 
from the cavity of the intestines these vessels pass obliquely 
through their coats, uniting as they go so as to form larger 
branches. These branches run on the outside of the gut to 
get to that part which ia next the mesentery ; and, whikt they 
are yet upon the gut, they are sometimes of a size sufficient to 
admit a small pipe, so that I have injected them with mercury 
even in the human subject. 

From the intestines they run along the mesentery and meso- 
colon, towards the spine, and in their way they pass through 
the conglobate or mesenteric glands, which in the human sub- 
ject are very numerous. These glands divide the lacteals into 
two regions ; for from the intestines to the glands these vessels 
are called lactea primi generis, and from the glands to the 
thoracic duct, lactea secundi generis. 
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The lacteals of the small iutestines^ as they run upon the 
mesentery, commonly accompany the superior mesenteric arter\% 
and unite, as they go ou, into larger branches, so that by the 
time they have reached tlie root of the meaentery, they are of 
a considerable sizCj as may be seen in Plate II at k; from 
tlie mesenteric artery they pass down by the sides of the aorta, 
and open into the thoracic ductj as is seen at m. Whilst 
the lactealsj or rather the lymphatics of the large intestines, 
aecompany the inferior mesenteric arterj% and open into the 
large lymphatic vessels near its root.^ 

Into the thoracic duct at m, likewise enters the lymph of the 
other viscera contained in the abdomen. This lyraph is brought 
by a number of vessels ; a pleiins of which may be traced from 
each kidney, lying principally behind the emulgent artery, aud 
opening into the large lymphatic vessels near the aorta t with 
these likewise go the lymphatica of the glandule reaalea, or 
renal capsnlie, as they are called. 

The lymphatic vessels of the spleen pass from the concave 
Bide of that viscns^ along with the splenic artery in the sinuosity 
of the pauereas, by the lymphatic vessels of which the splenic 
lymphatics probably are joined* 

The stomach has two sets of lymphatic vessels, the one run- 
ning npon its lesser, and the otlier upon its greater curvature ; 
that which belongs to its lesser curvature accompanies the coro- 
nary arterj', and passes through some lymphatic glands that 
He by its sides* The other set of lymphatic vessels passes from 
the great curvature of the stomach, through some lymphatic 
glands that lie close to the arteria gastrica dextra ; and de- 
scending by the pylorus, meets the plexus that accompanied 
the coronary artery } aud near the lesser curvature of the duu- 
dentim, forma a considerable network : into which not only the 
lymphatics from the spleen enter, hut likewise those from tlic 
gall-bladder; and those of the hver, which are very numerous, 
both in its convex and on its concave side.^ From this net- 
work go some branches under the duodenum, aud others over 
it, these branches open into the thoracic duct, near the termina- 

* The t)^m|i1i«tic vcsseU «me c^an tram the f«ctmu» m cm be teen m quidnipefk 
lli^l «re opciit^i] inunerliniet^ Jiflt^r d«*lh '» <lr iii fish mhcn a coloured tajei^oii is 
thrown into tlicir tvmphiittc? sjntem- 

•The l>iiipli«tk vwtHilt ol the liver ire p9unt«d by Kuck in Uw Ailenogrmphia. p* C4. 
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tion of the large trunk of the lacteals^ as seen at m Plate II. 
The thoracic duct therefore is the common trunk which receives 
the lymphatic vessels of the lower extremities, the lacteals, and 
the lymphatics of all the abdominal viscera. 

With respect to the lymphatics of the larger viscera^ (such 
as the liver, the spleen, and the kidneys,) they are generally 
in two sets : one which lies upon the surface of the organ, and 
the other which accompanies the large blood-vessels in its centre. 
In the liver I have found these two sets communicate with 
each other, so that by injecting mercury into the lymphatic 
vessels which lie upon its convex surface, I have filled those 
which accompany the pori bilaiii and vena portarum in its 
centre. The greatest part of the lymphatic vessels which lie 
upon the convex surface of the liver, run towards its falciform 
ligament, and pass down by the side of the vena cava. But 
some of them run towards the right ligament of the liver, 
where they pass down upon the diaphragm to get to the tho- 
racic duct. The lymphatics on the concave surfiAce run towards 
the port» where they join those which come from the centre 
of the liver along with its lai^ blood-vessels ; it is remarkable 
of those lymphatic vessels which run upon the surfsce of the 
liver, that their valves can readily be made to give way, so 
that I have injected them from their trunks to their branches, 
and to great minuteness ; some preparations of which I have 
now by me. 

It has been suggested by one of the beat anatomists of this 
age,^ that the lymphatics of the stomach do not open into the 
thoracic duct like those of the other viscera, but only open into 
the sanguiferous veins of the stomach ; but from repeated dis- 
sections of the human subject I am convinced of the contrary ; 
and likewise from the analogy with other animals, particularly 
fish, whose lymphatic vessels either have no valves, or the 
valves readily give way, so that I have repeatedly pushed in- 
jections from the thoracic duct into the lymphatics of their 
stomachs, as I have also done into the lymphatics of the other 
viscera contained in the cavity of their abdomen ; as will be 
more particularly mentioned hereafter. 

The thoracic duct, which receives all the vessels that we 
have yet described, differs in its size in different subjectsi, but 

> Dr. If tekd. 
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is always smaller in its middle than at its beginniiig, as ia seen 
in Plate 11. Sometimes its lower part at m is still larger in 
proportion than is there represented, and that enlargement has 
been called the T^)eptaeulum chyli, and ia considerable in some 
quadrupeds, in turtle, and in fish : but many anatomists have 
denied that there is any part of the thoracic duct in the human 
subject that deserves the name of receptaculum, and my ex- 
perience makes me subscribe to their opinion^ as I liave never 
seen anything like a pyriform bag, as it has been dcscribedi 
but merely an enlargement not unlike a Tarix, and that only 
in few subjects : for commonly it appears, as in this plate^j only 
a little larger t!mn at its middle. This lower extremity of the 
thoracic duct is formed by the union of two, three, or four 
very large trunks of lymphatic vessels : these large vessels unite 
so as to form the duct about tlie lower part of the first, or the 
upper part of the second vertebra Inmborura, reckoning down- 
wards* 

These large lymphatic trunks which form the thoracic duct 
arc spread out upon the spine, those of the right side lying 
below the right cms diaphragmatis, and those of the left pass- 
ing betw€?en the aorta and the spine ; whilst the thoracic duct 
itself Uea on the right side of the aorta, between that artery 
and the right cms diaphragm atis, and beliind the emulgent 
artery of the right side, as is seen in Plate II at a. From 
this part it passes upwards, lieing at first cov^ei'ed by the cms 
diaphragmatii!!, and ailen^^ardt* appe^irs at o in the thorax, 
upon the spine between the aorta and the vena ay.ygos* lu the 
thorax it receives some lymphatics from the intercostal spaces ; 
a few of which are seen at p and afterwards it receives vessels 
from the lungs> 

Tlie lymphatics of the lungs arc in two sets, one of which 
passes on the posterior part of each lobe by its root, into the 
thonicic duct near the middle of the thorax ; and anotlier set 
passes from the fore part of each lobe up towards the jugular 
and subclavian veins. 8ome of the lymphatics on the posterior 
part of the left lobe pass under the aorta to get to the thoracic 
duct. 

At the root of the lungs, where the large blood-vessels enter, 
are many glands called bronchial, they are generally of a black- 
ish colour in the human subject, and have been suspected to 
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secrete the mucus which is spit up firom the trachea ; but I 
have more than once distinctly filled them with mercury by 
injecting the lymphatic vessels of the lungs^ and therefore it 
is evident that they are not mucous but lymphatic glands. 

The lymphatic vessels from the anterior part of the left lobe 
of the lungs pass into the angle between the jugular and sub- 
clavian vein of the same side^ joining the thoracic duct at its 
termination^ whilst those from the fore part of the right lobe 
do not communicate with the thoracic duct^ but pass into the 
angle between the right jugular and the right subclavian vein. 
These lymphatics from the anterior parts of the lungs are pro- 
bably accompanied by those of the hearty which are represented 
by the accurate Nuck in his ' Adenographia/ fig. xli. 

The thoracic duct^ after receiving the vessels before men- 
tioned^ passes behind the ascending aorta^ see Plate III^ and 
goes to the left side^ terminating in the angle between the 
jugular and the subclavian vein. But^ just before its termina- 
tion^ it generally goes higher up than the angle^ and then 
bends down towards it^ as is seen^ Plate III^ b^ c. Sometimes 
there are two thoracic ducts instead of one^ but this rarely 
occurs in the human subject^ but it is not unfrequent for the 
duct to split near the upper part of the thorax^ and the two 
branches^ after spreading out from one another^ commonly 
unite again at their termination in the angle between the left 
jugular and subclavian veins. I never saw any part of the 
thoracic duct terminate in the right subclavian of the human 
body^ though such a circumstance has been .observed by others.^ 
But I have now by me a preparation where the duct splits at 
the upper part of the thorax into two branches^ one of which 
enters the angle between the jugular and subclavian of the left 
side^ and the other opens into the left subclavian vein^ about 
half an inch on the outside of that angle. 

In the description of the lymphatic vessels which lie near 
the spine^ I have mentioned oidy a few glands, and in Plate II, 
t, i, i where those vessels are exhibited no glands are represented. 
This I at first considered as an imperfection in the preparation, 
and had intended to make a drawing from another, but there 
are two reasons which have induced me to lay the present one 
before the reader. First, the lymphatic glands are not con- 
' Dr. Meckel, Epitt. ad Halleniin, p. 30. 
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stant, either in uumber or situation ; and therefore the dcacrib- 
mg them paiticularly in any one subject is less necessary, since 
we cannot be sure of finding them exactly the same in any 
other. Secondly, the injecting tlie lymphatic vessels from the 
groin to the neck, without fi Uing one lymphatic gland, proves 
a fact which is contradictory to the received opinion concern- 
iiig those vessels^ riz that they always pass through glands m 
their way to the blood-vessels, so that if these glands were oh- 
strnctedj a dropsy mnst be an inevitable consequence, which is 
not strictly true when we speak of the lymphatic vessels in the 
ahdometij where, I find, besides the vessels which go into the 
glands, there arc generally some which escape them. The 
same is true with respect to the lacteals, so tlmt an obstruction 
of the mesenteric glands may not always produce a marasmus, 
as a part of the chyle may pass the glands and get into the 
thoracic duct. 

But although no lymphatic glands are represented in Plate II, 
it may be necessary to mention where they are commonly seen^ 

The mesentery of the human subject is well known to con- 
tain a considerable number of them ; they are likewise foimd 
in the mesocolon where the lymphatics of the large intestines 
pass through them. The stomach has also several glands which 
beloug to its lymphatic vessels, and lie near the arteria coro- 
naria, and the arteria gastrica dextra* There are likewise a few 
npoti the omentum in some sulijccts, and there are also many 
glands by the sides of the paucreasj jiarticularly near the lesser 
lobe of that viscns, close to the duodenum. 

Besides these glands wliich belong to the intestinal tube, 
there are many more in the cavity of the alidomen, and a few 
in the cavity of the pehds, which belong to the lymphatic ves- 
sels of the other organs. 

Tliere is commonly a pretty considerable"gland seen just on 
the inside of the edge of the tendon of the esttemal oblique 
musde, called Potipart's ligament, on the outside of the iliac 
artery ; and there are others near that artery, where it lies upon 
the psoas muscle. - There are likewise commonly one or two 
near the internal Uiac artery in the cavity of the pelvis, and 
there is a considerable number generally met with by the sides, 
and upon the lumbar vertebrae. In the snl^ect from which I 
took Plate II, the spaces r, i, t, were occupied by such glands^ 
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whicli were not injected^ and therefore are not represented in 
that plate. 

Near the spleen, lirer, kidneys, and renal capstdes, there are 
also lymphatic glands which belong to the lymphatic vessels of 
these organs. 

There are likewise lymphatic glands sometimes observed by 
the sides of the thoracic duct^ particularly about the middle of 
the thorax, which glands belong principally to the vessels of 
the lungs. 

There are also many lymphatic glands (called bronchial) 
near the root of the lungs ; these glands are placed upon the 
lymphatic vessels, just where they quit the lungs. But no 
lymphatic glands have yet been observed in the substance of 
ike lungs, and the tubercles (lxv) which some suspect to be 
obstructed lymphatic glands, seem to have a different origin. 
There are likewise some glands seen on the lymphatic vessels 
which lie near the subclavian veins at the upper part of the 
thorax, and which belong to the fore part of the lungs. 

Besides these there are some lymphatic glands upon the 
aorta near the oesophagus, and there are also others occasionally 
met with in the intercostal spaces, and there are generally two 
or three contiguous to the thoracic duct at the lower part of 
the neck and upper part of the thorax, near the termination of 
that duct, in the angle between the left jugular and the left sub- 
clavian vein. 

Having thus traced the lymphatic system in all parts of the 
body that are below the termination of the thoracic duct, I 
shall next examine that part of it -which lies upon the head, 
neck, and upper extremities, where the tracing it is attended 
with greater difficulties. 

By the side of each internal jugular vein is a large lymphatic 
vessel, which is the trunk of those of one side of the head and 
neck ; that of the right side 'is seen Plate III /. There are 
likewise smaller lymphatics which are seen near the branches 
of the external carotid artery. There are also lymphatic glands 

(lxv.) In polmonary Gonsumption, the tubercle may be thuated 
either within the air-cells or in the filamentous tissue b^een and on 
the outside of them. See my observations in Professor Wagner's Phy- 
siology, translated by Dr. Willis, p. 360, fig. CLXXV ; and in the Edin. 
Med. aiid Surg. Joura. Ix, 161. 
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by the sides of the pm'otid and maxillary glands^ and by the 
sidcB of the large artery where it lies upon the cliin, and by 
the side of the occipital artery ; and I have seen one upon the 
root of the nmstoid process of the temporal bone. Those glaiidsj 
which accompany the lower part of the artery that runs upon 
the face^ are aomctimea swcOed in consequence of absorption 
from the hps and the parts adjacent^ and also firom gum-boils | 
and those which accompany the occipital artery are frequently 
enlarged in consequence of the absorption of matter from 
wounds of the scalp ; &om which &cts it is evident that the 
external parts of the head are tsupplied with l}rmphatic vesaeb. 
In quadrupeds I have distinctly seen those vessels, particuljirly 
in a dog and in an ass, by passing a ligature round the large 
blood -vessels of their necks immediately after killin g those 
animals. These experiments I made with a view to determine 
whether the brain had lymphatic vessels, but I never yet have 
been able to see any on that organ ; neither when I tied up 
the lymphatics on the necka of those ammaLs^ and thereby 
stopped the course of the lymph i nor when I dissected the 
human hraiti, which I have carefully done several times with 
the view to discover those vesaelsj and have particularly souglit 
for them in the plexus choroides where they have been sus- 
pected to be seen, and near the glandula pituitaria which is 
supposed by some to be a lymphatic giandj hut improperly, 
since neither that gland nor the glandula pineahs agrees with 
the Ipnphatic glands, as I shall show in the Third Part of these 
Inquiries* 

But although lymphatic vessels have not yet been demon- 
strated in the braiti, it is probable, fix>m analogy, that thia 
organ is not destitute of them ; aud the following case afTorda 
an argument in favour of absorption being carried on here by 
lymphatics, as well as on other parts of the body* 

J, H*, a young man of twenty-five years of age, by trade a 
alk dyer, and whose father at that time laboured under a third 
attack of madness, consulted me about a glandular tumour u[Min 
the left side of his neck, of which he gave the following ac- 
count : that for some time he had been troubled with an erup- 
tion which had gone off and returned repeatedly ; that a week 
after its last disappeaimiiee, he was seised with a fixed pain in 
his forehead^ for which bo was bled j that one day whilst at 
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work^ after this pain had continued a fortnight^ lie felt a weak- 
ness in his left arm, and the brush with which he was working 
fell out of his hand^ but he had no weakness in his right arm, 
nor in his legs. That this weakness rettuned two or three 
times a day for nine days ; and was rather relieved by putting 
his hands into warm water. About three days after he was 
first attacked with this weakness, a tumour appeared on the left 
side of his neck, just below the ear ; when I first saw him this 
tumour had continued eleven days. It seemed to be an en- 
larged lymphatic gland, was then hard, but afterwards gradually 
came to suppuration, and at the end of six weeks it burst and 
discharged a yellow curdled matter. He adds at the same 
time that he was attacked with the weakness, he had a falter-^ 
ing in his speech, and slight convulsions in his lips. 

Now as in this case there seemed to be a compression of the 
brain, which was removed when the glands swelled, is it not 
probable that the cause of the compression had been some ex- 
travasated fluid, which afterwards being 'absorbed, occasioned 
the tumour and suppuration of the lymphatic gland ? and there- 
fore is it not a presumption that absorption is here likewise 
carried on by lymphatic vessels ? 

The small lymphatics which accompany the branches of the 
external carotid artery unite upon the neck, and form a large 
trunk which accompanies the internal jugular vein, passing 
through some lymphatic glands, near the termination of this 
trunk in the angle between the jugular and subclavian veins ; 
there are likewise some glands on the outside of this angle, 
which seem to belong to the lymphatics from the back of the 
neck, and of the shoulder. 

The thyroid gland has many lymphatic vessels, which 
can sometimes be inflated by blowing air into the cells of the 
gland : these vessels pass on each side of the trachea, one part 
going into the angle of the right subclavian and jugular, and 
the other joining the thoracic duct upon the left side. They 
are seen in Plate III at/. 

So much for the lymphatics of the head and neck ; I shall 
next proceed to describe those which belong to the arms. 

Each arm, like the leg, has two sets of lymphatic vessels, 
one which lies immediately under the integuments, and belongs 
to the skin and cellular membrane connecting it to the mus- 
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eles ; aiid the oilier which accotnpiiiiic'ii the large arteries^ and 
belongs to the part* deeper seated. 

The superficial act of IjTnphatic vessels may be dis^covered in 
emaciated dropsical subjects, by a cai*cful dissection on the fore 
and back part of the arm, where I have fixed pipes into them 
and have injected them with mercury. In Plate IV^ fig, 1, they 
jire seen running on the back part of the fore arm as at a^a^a^ 
tuost of them passing on its outside, and twisting to the fore 
partj near the head of the radium, as at &. But there is one 
vessel in this preparation which passes towards the inside, 
under the inner condyle of the os humeri at c, and sends a 
branch amongst the muscles, which branch perforates the in- 
terosseous ligamentj getting between the radius and ulna to tlie 
fore part, where it joins a deep-seated one that had accompanied 
the radial artery. 

In Plate IV, fig. 2, the lymphatic vesseKi arc seen on the fore 
part of the upper extremity ^ those superficial branches which 
passed on the outside of the back to the fore arm appearing now 
on the fore part at d and ascending under the skin that covers 
the supinator longus and tlie biceps, they enter some glands in 
the axilla at /, /, whilst that vessel which passes on the in- 
side of the back of the fore arm under the internal condyle, 
appears on the fore part at c, and just above the condyle 
enters a gland rf, and then passes up on the inside of the ann, 
commuuicating with a lymphatic from the fore part of the 
wrist, and passing to the axillary glands. 

A superficial lymphatic vessel is seen under the akin, on the 
fore part of , this extremity just above the wrist; a pipe was in- 
troduced at a, and the lymphatic thereby injected with mercury* 
This vessel passes under the integuments over all the muscles, 
and joins the hrmphatic from the back part of the fore arm at e, 
and there forms a plexus which passes under the integuments^ 
on the inside of the arm to the axillaiy glands at / 

Besides these superficial lymphatic vessels upon the upper ex- 
tremity, I have traced a deeper-seated one near the radial artery, 
iitid have itijectcd it from a pipe fixed at g. This lymphatic 
vessel {iccompanies the radial artery, and passes, first under the 
interosseonSj and then uiHler the ulnar artery, which in this sub- 
ject runs over the muscles. Near the part where the lymphatic 
passes uuder the iriterosseoius lutery, it receives the branch {as 
formerly mentioned) from the back of the fore arm, At^er past- 
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ing under these nxteries, this lymphatic appears on the inside 
of the brachial artery at i, where it is deep seated^ ascending 
dose to that artery^ and near the middle of the arm^ passes 
through the two glands k k, after which it appears consider- 
ably enlarged, and goes under one of the arterise anastomaticse 
at l,m, and then ascends to tiie lymphatic glands in the axilla. 

But these yessels, though filled more succesafhlly in this ex- 
tremity than in any other that I ever injected^ are only a part 
of the larger lymphatic yessels of the arm^ as there are probably 
some accompanying the ulnar and interosseous arteries^ although 
not here injected : and th^ should moreover be considered as 
only trunks of the lymphatics^ since it is probable that every 
(even the smallest) part of this, as well as all other parts of the 
body, has one of these vessels adi^ted to absorption (lxy*); that 
this is the case seems to be proved by the experiments made 
with the variolous matter, for at what part soever of the arm that 
matter is inserted, the lymphatic vessels take it up and carry it 
into the body, as can be traced by its inflaming the conglobate 
glands through which these vessels pass; 

In Plate III the termination of all these lymphatic vessels 
is exhibited* Two of the trunks of those of the left arm are 
seen at d, d, which pass imder the clavicle^ whose cut end is 
seen at d, and under the subclavian vein s, where, having 
joined, they form the large trunk e, which appears: just above 
the left subclavian vein, and joins, the extremity of the thoracic 
duct at its entrance into the angle between that vein and the 
jugular. That these lymj^iatica commonly join the thoracic- 
duct, as is here described, I am persuaded from having seen it 
distinctly in three subjects. Bat that they may, in some in- 
stances, open into the subclavian vein before they reach the 
angle, I tlidnk is likewise probable frovi having observed it in the 
case above mentioned; in which case, the thoracic duct having 
split into two trunks, one of these trunks^ instead of entering 
into the an^e between the veins, opened into the subclavian 
itself, about an inch from the angle ; but this circumstance I 
should consider as only an excepticm from a general rule. 



(lxv*.) It is now generally admitted that absorption may take place 
independently of lymphatic vessels ; see Note Lxxxn. In those parts 
into whith bkod-vessMi cannot be traeed, ijrmj^aties hi^re not oeea 
diaeovwecl. 
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The thomcic duct is not only joiued by thia trunk of the 
lymphatics of the left arm^ hut also by the lymphatic vesjsels of 
the left side of the thyroid gland, which appear at /, and by 
the trunk of the Ijnoaphatics of the left side of the head and 
neck, and also by those fmm the fore part of the lungs of the 
same side ; but neither of the.se appear in this plate. 

The lymphatic vessels of the riglit side I have repeatedly 
traced with great eare, particularly from their having been 
suspected to terminate in the subclavian vein, without reaching 
the angle between it and the jugular ; but 1 have always dis- 
tinctly seen them go precisely into the angle, not only in the 
subject from which this plate was made, and which 1 now have 
by me, but also in three others. When therefore these lym- 
phatics are seen to enter the subclavian vein at auy other part, 
I should cousider it as onlj an accidental variety , like the double 
termination of the thoracic duct formerly mentioned. 

These lymphatic vessels of the right side form four consi- 
derable trunks, which join near their termination* These 
trunks are- — ^iirst, one from the upper extremity, which appears 
at *, Plate III, lying above the clavicle between the subcla- 
vian artery and vein; this trunk is formed by the l^Tuphatic 
fff fft which comes up with the brachial artery, and the pleius 
A, which likewise belongs to the arm, and passes under the 
subclavian vein. Secondly, the trunk of the lymphatic vessels 
of the right side of the head and neck which passes down on 
the outside of the jugidar vein, as is seen at /. Thirdly, a 
lymphatic from the thyroid gland, which lymphatic is seen at 
m, passing uoder the right jugular vein to get to the others. 
Fourthly, the tnmk of the Ij^nphatics from the fore part of the 
lungs of the right side, which trunk I liave distinctly traced 
under the subclavian vein to its termination, in common with 
the others, at the angle between the jugular vein and the sub- 
clavian. 

To inish this description, I shall observe that it is the more 

.necessary to understand the exact termination of these lym* 

phatics of the right side, in order to explain how tumours 

ibout this place, by compressing those vessels, occasion oedema- 

' tons swellings of the parts from which the vessels eome, 

without aSecting the other parts of the body. 



CHAPTER IV. 

A DESCEIPTION OF THE LYMPHATIC SYSTEM IN BIRDS.^ 

This system consists in birds^ as it does in the human sub- 
ject^ of three parts, viz. the lacteals, the lymphatic yessels, and 
their common trunk the thoracic duct. 

The lacteals indeed, in the strictest sense, are, in birds, the 
lymphatics of the intestines (see Note lix), and like the other 
lymphatics carry only a transparent lymph. And instead of one 
thoracic duct there are two which go to the two jugular veins. 
In these circumstances it would seem, that birds differ from the 
human subject, so far at least as I may judge from the dissec- 
' tion of a goose, which was the bird I chose as most proper for 
this inquiry, and from which I took the following descrip- 
tion, after previously injecting its lymphatic system with quick- 
silver. 

The lacteals run from the intestines upon the mesenteric 
vessels. Those of the duodenum pass by the side of the pan- 
creas, and probably receive its lymphatics : afterwards they get 
upon the coeliac artery, of which the superior mesenteric is a 
branch. Whilst they are upon this artery they are joined by 
the lymphatics from the liver ; here they form a plexus, which 
sujrrounds the coeliac artery ; at this part they receive a lym- 
phatic from the gizzard ; and a little farther, another from the 
lower or glandular part of the oesophagus. Having now got to 
the root of the coeliac artery, they are joined by the lymphatics 
from the renal glands, or renal capsules; and near the 
same part, by the lacteals from the other small intestines, 
which vessels accompany the lower mesenteric artery. These 
last-mentioned lacteals, before they join those from, the duode- 
num, receive from the rectum a lymphatic which runs with 

> This description his already been printed in the Philoeophical Transactions, vol. 
hriii, where I have added a plate, whidi was thought minecessarj in tiiis book. 
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the blood- vesBels of that gut. Into this lymphatic some small 
brunches from the kidneys seem to enters which coining from 
those glunds upon the mesentery of the rectum^ at last open 
into its Hinphatics. At the root of the ccbIIac artery, the 
l}*nipliatics of the lower extremities probably join those from 
the intcstinea. The former I have not yet traced to their ter- 
mination, though I have distinctly seen them on the hlood- 
yessela of the thigh; and in one subject^ which I injected, some 
veaaels were filled, contrary to the course of the lymph, from the 
network of lymphatics near the root of the coeUac artery ; these 
veisels ran behind the cava, down upon the aorta, near to the 
origin of the cniral arteries, and I presume they were the trunks 
of those lymphatic branches which I had seen in the thigh. At 
the root of the coeliae artery, and upon the contiguous part of 
the aorta, a network is formed by the lactcals and lymphatics 
above described. This network consists of three or four tmns- 
verse branches, which make a communication between those 
which are lateral. In the aubjeet from which this description 
was taken there were four* From this network arise the two 
thoracic ducts i of which one lies on each side of the spine, 
and nms upon the longs obliquely up towards the jugular vein, 
into which it opens, not indeed into the angle between the 
jugular and subclavian vein, as in the human subject, but 
into the inside of the jugular veiHj nearly opposite to the angle. 
The thoracic duct of the left side is joined by a large lymphatic, 
which nms upon the oesophagus, and can be traced as far as 
the lower or glandular part of that canal ; from which part, 
or from the gizzard, this lymphatic seems to issue. The thoracic 
ducts are joined by the lymphatics of the neck (and probably by 
those of the wings) just where they open into the jugular veins. 
The lymphatics of the neck geijerally consist of two pretty 
large branches, on each side of the neck, accompanying the 
blood-vessels.^ Those two branches join near the lower part 
of the neck ; and the trunk is, in general, as small, if not 
smaller, than cither of the branches. This trunk runs close 
ta the jugular vein, gets on its inside, and then opens into a 
lymphatic gland. IV>m the opposite side of this gland, a 
lymphatic comes out, which pours the lymph into the jugular 



Tb«fte lymphmtlcA in the neclii of itmh were flfat diaco^ered by Mr, John Etumter. 

10 



146 LYMPHATIC SYSTEM. 

vein. On the left side, the whole of this lymphatic joins the 
thoracic duct of the same side, but, on the right, one part of it 
goes into the inside of the jugular vein a little below the angle 
which that vein makes with the subclavian. 

This system in birds differs most from that in quadrupeds . 
in the chyle being transparent and colourless (lxvi), and in 
there being no visible lymphatic glands, neither in the course 
of the lacteals, nor in that of the lymphatics of the abdomen, 
nor near the thoracic ducts. 

For the sake of those who may incline to prosecute this in- 
quiry farther, I shall relate the method by which these vessels 
may be demonstrated ; and that is, having chosen a young and 
very lean goose, and fixed it upon a table, let the abdomen be 
opened whilst it is yet alive, and a ligature be passed round 
its mesenteric vessels, as near the root of the mesentery as 
possible. The lacteals will begin to appear near the ligature 
in a few minutes after it is made, especially if the bird has 
been well fed three or four hours before the experiment. The 
lymphatics in the neck may be shown in the same manner, 
that is, by making a ligature on the jugular vein at the lower 
part of the neck ; and to be more certain of including the 
lymphatics which are near it, we must take care not to pass 
the needle too close to that vein. 

(lxvi.) See Note lix. 



CHAPTEU V. 

A UESCRIPTIQIf OF TEE LYMPHATIC SYSTEM I!f ONE OF THE 
AKtMALS CALLED AMPUlBlOUSj VIE, THB TURTLE. 



This system in a turtle, like that in hwAB, consists of the 
lactealSj the IjraphaticSj and their common trunks j the thoracic 
ducts. It agrees likewise with that in birds, in not hann^ 
any lympliatic glands either on the mesentery or near the tho- 
racic ducts ; but differs from that in birds in not having any 
glands upon the larger lymphatics of the neck ^ at least I am 
inclined to beheve sOj from not ha\ing seen any of these glands 
in the dissection of one animal of this species in which I looked 
for them. It likewise differs from that in birds in another cir- 
cumstance, to be taken notice of hereafter. Whether it agrees 
with the same system in birds, in the transparency and want 
of colour in the chyle, I cannot take upon me to determine, aa 
I did not see any of that fluid in this subject.* 

The following description I took from the aaimal, after I 
had injected the larger branches of this system w ith a coloured 
wax, and the smaller with quicksilver. To avoid my being 
misunderstood, when I speak of the situation of the different 
parts, 1 shall mention, once for all, that the description was 
taken from the subject as it lay upon its back ; those parts 
being called highest which were nearest the head, those lowest 
which were nearest the tail, those posterior which were nearest 
the back, and those anterior near^t the belly*^ 

The lacteals accompany the blood-vessels upon the mesentery, 
running by their sides, and communicate frequently across 
those vessels* Near the root of the mesentery they anasto-> 
mose, so as to form a network, from which several large 

Mn 1 cmcodUep mt itiimul of the uLme diiss, tb^ chyle ii wbit«, 

' The Animal from whidi I ttwk thii dcacriptioQ vfm pretty Iwgt?, mesimritkg from 

ibe lower to the upper pirt of the tbeU two f&^ aeven inebjM^ aud two feet twa 

Indies Irom tide to ikte. 
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brandies go into some considerable lymphatics lying on the 
left side of the spine. These last can be traced downwards 
almost to the anus, and belong to the parts situated below the 
mesentery, and particularly to the kidneys. At the root of 
the mesentery, on the left side of the spine, the lymphatics of 
the spleen join the lacteals, and immediately above this union 
a sort of plexus or network is formed, which lies upon the 
right aorta (for there are two aortse in this animal). Prom this 
plexus a large branch arises, which passes behind the right 
aorta to the left side, and gets before the left aorta, where it 
assists in forming a very large receptaculum which lies upon 
that artery. From this receptaculum arise the thoracic ducts. • 
Prom its right side goes one trunk, which is joined by that 
large branch which came from the plexus to the left side of 
the right aorta, and then passes over the spine. This trunk is 
the thoracic duct of the right side; for, having got to the right 
side of the spine, it runs upwards, on the inside of the right 
aorta, towards the right subclavian vein. And when it has 
advanced a little above the lungs, or within three or four inches 
of the subclavian vein, it divides into branches, which, near 
the same place, are joined by a large branch that comes up on 
the outside of the aorta. Prom this part upwards those ves- 
sels divide and subdivide, and are afterwards joined by the 
lymphatics of the neck, which likewise form branches before 
they join those from below ; so that between the thoracic duct 
and the lymphatics of the same side of the neck a very intri- 
cate network is made. Prom this network a branch goes into 
the angle between the jugular vein and the lower part or trunk 
of the subclavian : this branch, therefore, lies on the inside of 
the jugular, whilst another gets to the outside of that vein, 
and seems to open into it a little above the angle between that 
vein and the subclavian. I say seems to open, for the injec- 
tion had not succeeded at this part so as to enable me to de- 
termine whether the last-mentioned branch did enter or not. 
Into the above-mentioned receptaculum the lymphatics of the 
stomach and duodenum likewise enter. Those of the duo- 
denum run by the side of the pancreas, and probably receive its 
lymphatics, and a part of those of the liver. The lymphatics 
of the stomach and duodenum have very numerous anasto- 
moses, and form a beautiful network on the artery which they 
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accompany* From thia rcceptaculum likewiac (besides the 
trunk already mentioned which goes to the right aide) arise two 
other trunks pj-etty equal in sizCj one of which runs upon the 
left aide and tlie other upon the right side of the left aortji, tilJ 
they came within two or three inches of the left subclavian vein, 
where they join behind the aorta, and form a number of branches, 
which are afterwards joined by the lymphatics of the left side of 
the neck, so that here a network or plexus is formed, as upon the 
right side. Prom this plexus a branch issues, which opens 
into the angle between the jugular and the lower part or trunk 
of the subclavian vein. In these networks^ formed by the 
lympliatica neai* their terminations in the veins, this system in 
the turtle likewise differs remarkably from that in birds. 

So much for the general description of the lymphatic system 
in tills animai I shall next add what I have remarked as to 
the more minute distribntion of its kcteals. In the first 
place, it may be obsened that what knowledge we have of the 
minute distribution of those vessels in quadrupeds has been 
acquired from examining them when filled with their natural 
fluid, the chyle; for the valves with which those vessels aboimd 
prevent our injecting their smaller branches, as we do those of 
the arteries and veins of the intestines* But in this animal I 
have been so fortunate as to force the valves, and to inject the 
lacteal s frora their trunks to their tranches, so as to fill them 
all aroimd with quicksilver, in several piuis of the intestine. 
In these experiraenta I observed that the qiucksilver wj\s often 
stoppc<i by the valves, where the lacteals run upon the niesen- 
ter}% or where they are just leaving the intestine j but when 
those valves were forced, and the quicksilver had once got 
upon the surface of the gut, it generally ran forward without 
seeming to meet with any obstacle. The lacteals anastomose 
upon the intestines, so that the quicksilver, which has got 
upon them by one vessel, in general, returns by another, at 
some distance. The larger lacteids, which run upon the intes- 
tines, accompany the blood-vessels ; but the smaller lueteak 
neither accompany those vessels nor pa;*s in the same direction, 
but run longitudinally upon the giit^ and dip down through the 
muscular coat into the cellular or nen^ous, as it has been called, 
which in tins animal is very thin in comparison to what it is in 
the human subject* So far 1 have traced those vessels to my satis* 
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faction ; but what becomes of them after they have got to the 
cellular coat is not so easy to determine : in five or six dif- 
ferent experiments which I have madCj, the mercury passed 
firom the lacteals into the cells between the muscular coat and 
the internal^ and spread from cell to cell very uniformly over a 
great part of the intestine, although but little force had been 
used, and although there was nothing like extravasation in any 
other part of the intestine. Upon inverting the intestine, 
after thus filling its lacteals, the mercury, on being pressed, 
was in many parts driven into small vessels upon the internal 
coat, or villous, as it is called. From whence it would seem 
that this cellular network was a part of the lymphatic system 
in this animal. It might indeed be supposed to be mere ex- 
travasation, but that it is rather a part of the lymphatic 
system appears from the following considerations : first, firom 
the regularity in the size of the cells ; secondly, firom the little 
force used in the experiment, and firom there being nothing 
like this appearance in the cellular membrane between the 
peritoneal and the muscular coat, where extravasations were as 
likely to happen ; thirdly, firom my having been able, after in- 
verting the intestine, to press the quicksilver firom the cells 
into the very small vessels upon the internal coat. But I 
must confess these facts would not be sufficient to determine 
whether these cells were or were not a part of the system, did 
not the analogy of the same part in fi^h clearly prove it. For 
in the cod, instead of the cellular network, as in the turtle, 
there is a network of vessels (of which a description shall be 
given in the next chapter), so that I have now no doubt but 
that those cells are parts of the lymphatic system, and that the 
small absorbent vessels of the internal coat pour their fluid 
into this network, firom which it is conveyed by the larger 
lacteals. 



CHAPTER VI. 

THE METHOB OF DISCOVERING THE LYMPHATICS IN TXTHTLl AND 
IN FISH J TOGETHEE WITH A IlESCRIFTION OF THOSE VESSELS 
IN A HADDOCK. 

Ik tke foregomg chapter on the lymphatic system in a 
turtle, I have made no mention of the manner of discovering 
. those vessels, because there is no diffictdty in doing it ; for in 
'that aiiinial the mesentery being very thin and transparent, 
and the lacteals pretty large, th®y are more readily observed 
than in any other animal ; thence it happened that I saw those 
vessels in a turtle so long ago as 1763, which was before I dis- 
covered them in birds and fish> 

But although it was an easy matter to sec those vessels in 
tlie turtle, yet it was far from being so in birds and fish ; as 
the reader will readily believej from their having been so often 
sought for in vain by so many eminent anatomists (lxvi*)^ par- 
ticularly of this age, I may addj that the discovery in birds did 
not give me so much trouble as that in fish, thongh now, since I 
have once seen them, I can more readily find them in fish than 
in birds or quadrupeds. After seeing them in birds, and in 
one of the amphibia, I was veiy desirous of determining whether 
fish were or were not provided with those vessels. This I en- 
deavoured to do in tlie same way that I had found them in 
birds, that is, by tying np the mcsenterieB of live fish ; and for 
this purpose I went frequently to the markets, and examined 
several small ones* I likewise dissected some larger when 
dead, but in vain. X next went to Brighthelmstooe, where I 
found kingston, or mouk-hsh, a species of skate. These being 
very large^ and having a lean mesentery, seemed well fitted to 
mj purpose* I opened two of them alive, tied up their mesen- 
teric vessels, and put them again into the salt water ; and 



(txvi*:) Thoma* Bartholin, referred to in the Introduction, ( 
leal tesBels la a fish. 
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though one of them lived an hour, I could not observe any 
lacteals eith^ upon its intestine or its mesentery. After this 
I repeatedly examined the intestines and mesenteries of common 
skate and cod, and at last was so fortunate as to discover the 
lacteals, and get a pipe into one of those vessels on the mesen- 
tery of each of these fish ; and, injecting by this pipe, I found 
where the larger vessels lay ; after which there was but little 
difficulty in tracing the whole system. I have now seen those 
vessels in a variety of fish, and shall give a description of them 
from a haddock. I shall proceed exactly in the order which 
I have found most convenient for tracing out the whole sys- 
tem for demonstration, beginning with one of its branches, 
which, as lying nearest the surface, must, of course, be divided 
• before the other parts can be exposed to view. The account 
being taken from the fish as it lay on its back, those parts are 
called superior which are nearest the head ; those inferior which 
are towards the tail ; those posterior which are towards the 
back ; and those anterior which are towards the belly. 

On the belly of the fish, exactly in the middle line, is a 
lymphatic, which runs from the anus upwards ; this lymphatic 
belongs not only to the parietes of the belly, but to the fin 
below the anus. It runs up towards the head, passes between 
the two pectoral fins, and, having got above them, it receives 
their lymphatics. It then goes under the symphysis of the 
two bones which form the thorax, where it opens into a net- 
work of very large lymphatics, which lies close to the pericar- 
dium, and almost entirely surrounds the heart. This network, 
besides that part of it behind the heart, has a large lymphatic 
on each side, which runs upon the bone of the thorax back- 
wards, and when it has got as far as the middle of that bone, 
it sends off a large branch from its inside to join the thoracic 
duct. After detaching this branch it is joined by the lymphatics 
of the thoracic fins and soon after by a lymphatic which runs 
upon the side of the fish. This last-mentioned vessel consists of a 
trunk running on the side just opposite to the ribs, and from 
this trunk proceed branches on each side immediately under the 
skin ; so that it has a beautifrd penniform appearance. Besides 
these branches, there is another set, deeper seated, which ac- 
companies the ribs. After the large lymphatic has been joined 
by the above-mentioned vessek, it receives the lymphatics from 



LYMPHATIC SYSTEM. 



15S 



the posteriof extremities of the gills, and having now got as far 
back aa the orbit, it next receives lymphatic vessels from that 
cavity ; but these vessels do not belong merely to the orbit ; 
for one of them coiubb from the nose, and another from the 
upper part of the mouth. A little below the orbit another 
network appears, consisting, in part, of the vessels above de- 
scribed and of the thoracic duct. This network ia very com* 
plex ; some of its vessels lie on each aide of the muscles be- 
long Dg' to the gills, and from its internal part a vessel goes 
into the jugular vein, by which vessel the whole system is ter- 
minated* The large lymphatic above mentioned, which Hes 
upon the bone of the thorax, has Ukewise a process running 
towards the upper part of the kidney, and receives some of 
the lymphatics of that organ* 

The lacteals run on each side of the meseuteric arteries, anas- 
tomosing frequently across those vessels. The receptacidum, into 
which they enter, is very large in proportion to them, and con- 
sists, at its lower part^ of two branches, of which one lies be- 
tween the duodenum and stomach, and runs a little way upon 
the pancreaa, receiving the lymphatics of the Uver, pancreas, 
those of the lower part of the stomach, and the lacteals from 
the greatest part of the small intestines* The other branch of 
the receptacnlum receives the lymphatics from the rectum, and 
the lacteals from the greatest part of the small intestines. The 
receptacnlum formed by these two branches lies on the right 
aide of the upp'^r part of the stomach (or the lower part of the 
CEsophagus), and is joined by some ]}Tnphatics from that part, 
and also by some small vessels from the sound and from the 
gall-bladder, which in this fish adheres to the receptacnlum. 
The thoracic duct takes its rise from the receptacnlum, and lies 
on the right side of the oesophagus, receiving lymphatics from 
that part ; and running up a little way (viz* about half an inch 
in this fish) it divides into two branches or ducts, one of which 
passes under the oesophagus to the left side, and the other goes 
straight up ou the right side, passes by the upper part of the 
kidney, from which it receives some small branches, and soon 
after is joined by a branch from the large lymphatic that lies 
above the bone of the thorax, as tbrmerly mentioned. It like- 
wise, uear this part, sends a braueh to join the duct of the op- 
posite side, and then a Httle higher is joiued by those largo 
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lymphatics whieli make a network behind the heart, as is 
aboi^e described. These last mentioned vessels receive the lym- 
phaticia &om the anterior or superior part of the j^lls, and 
from the fauces p The thoracic ductj after being joined by 
these vesiels, communicates with that network near the orbit ; 
where it«J lymph is mixed with that of the lymphatics from the 
posterior part of the giUs^ from the superior fins, belly, Stc.j and 
then from this network a vessel goes into the jugular vein^ 
just below the orbit* This last vessel, which I call tlie termi- 
nation of the whole system^ is Yerj small in proportion to the 
network from which it rises ; and indeed the lymphatica at this 
part are so large as to exceed by far the size of the sangui- 
ferous vessels. 

The thoracic duct of the left side, having passed under 
the cesophagus from the right, runs on the inside of the 
vena cava of the left aide^ receives a branch from its fellow of 
the opposite side, and jouis the large lymphatics wltich he on the 
left of the pericardium^ and a part of those which lie behind 
the heart j and afterwards makes, together with the lymphatics 
from the gills, upper fins, and side of the fish, a network, 
from which a vessel pa^es into the jugular vein of this side* 
In a word, the lymphatics of tlie left side agree esiactly with 
those of the right, as above described. 

Besides these vessels, there is yet another part of the sys- 
tem which is deeper seated, lying between the roots of the 
spinal processes of the back-bone ; this part consists of a large 
tnmk, that begins from the lower part trf the fish near the tail, 
and as it ascends receives branches from the dorsal fins, and 
from the adjacent parts of the body* It goes up near to the 
head, and sends a branch to each thoracic duct, near the part 
where these ducts come off from their common trunk. 

This description, though taken from a haddock, agrees, I 
beUeve, pretty exactly with the distribution of those veaaels in 
the cod, whiting, aod perhaps all other fish of the same shape. 

To tliis generid dencription I shaU add what I have observed 
of the more striking peciiharities of this system in fish. 

In the first place, those vessek are rcmurkablc in not having 
any lymphatic glands, that I can discover, in aoy part of their 
couTBe. In this they agret? with the turtle, but differ from 
birds, which have lymphatic glands on the ve«schi of their 
necks. 
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Secondly, these vessels in fish either have no vaJvesj or the 
valves itJadily give way, for it is an easy matter to fill them 
contrary to the course of the lymph. When I first observed 
this circumstance J I imagined that by injecting minutely those 
vessels J I might dig cover their very beginnings, and that I might 
ahio be enabled to determine whether such parts as the brain^ 
eye. Sec., of which the lymphatics have not been yet ieen in any 
auiinalj have or have not such vessels* What success I have 
had in these experiments will be related in a future publica- 
tion (lxvii)* 

Thirdly, the lacteals in the cod (and I presume in raost 
other fi»h) are remarkable for having a beautiful network of 
vessels between the muscular and \t11ous coat of the intestines.* 
This network may be filled from the lacteals on the mesentery 
witli the least force imiiginable. If mercury be injected into 
this network at one part, it spreads over the intestine, the 
communications in the network being very numerous ; if the 
intestine be inverted^ and the mercury squeezed, it is easily 
driven into the small vessels of the vilh of the internal coat*^ 
From these vessels the mercury can be forced into the canity 
of the intestine ; but not so easily as to make it clear whether 
they have or have not a valve at their beginning. In these 
circumstances there is a strong analogy between fish and the 
turtle ; but in fish it is more evident that there can be no de- 
ceptiou as to the network between the muscular and the in- 
ternal coat ; for in them it is made up of cylindrical vessels, 
and is not cellular as in the turtle, and therefore not in tlie 
least like an extravasation j and in fish the vessels on the in- 
ternal coat are larger than in the turtle. 

Fourthly, this system agrees with that of the turtle, in hav- 
ing n very large receptaculum, and in having the network of 
large veBscls near its termination in the sanguiferous system ; 

' 1 haye »ccn thi* network m the tm-bot, plaice, and cod» 

* If iaatca<l of mcricui7 a thin ake be iisedf aa in iajectioa it will nm with the 
»ame fiiciiit; into th« lacleflls wpon the TiUi^ as it would do into their arteries and 
veiii»r when Ikrown in by a pipe fixed in those vessels, 

(lxvii.) Mr. IlewBon died May I^ 17/^, the eame year that this 
gi'caud part of Wm Ei peri mental luquiriee wa» pubhished. Dr. James 
Ut?ndy* rueytions Mr. Falconar'a suppositiQu^ that he hftd injccliid 
lymphatic vcsfeeU in the brain of tlie cod-fiah* 

* Gil Glandular Seeretioiii p» 7, Btoi Loud. 17fS> 
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and likewise in having the vessel^ which goes from the net- 
work into the vein small in proportion to the size of that net- 
work ; so that the lymph must be lodged some time in those 
parts before it is poured into the mass of blood. In birds I 
also observed something like this^ their lymphatic system being 
enlai^ed^ or varicose at different parts ; but these enlargements 
are small in proportion to those above mentioned in fish and 
in the turtle. 

As to the manner of discovering those vessels in a fish^ one 
might naturally suppose, that when it is known where the re- 
ceptaculum, or any of the larger parts of this system lie, it 
could not be difficult to find them ; but the coats of these ves- 
sels are so thin and transparent, that it is by no means easy. 
The readiest way of finding the whole system is, to look for 
one of the vessels which lie close to the skin ; as, for instance, 
that which runs up exactly on the middle of the belly of the 
haddock, cod, and other fish of the same shape. This vessel is 
easily seen, as it grows pretty large at its upper part, near the 
head, and if a pipe be introduced, the whole system may be 
filled by its means. 

It is partly owing to the ease with which those vessels 
may be seen, after discovering where their larger branches lie, 
that I have not added a figure of tins system in a fish. Indeed 
it would be almost impossible to express all its parts in one 
figure, from the numerous and intricate commimications of 
those vessels near their termination in the common veins. 
But I formerly laid before the Royal Society a haddock with 
its lymphatics and blood-vessels filled with coloured injections, 
to be compared with the description which was printed in the 
Philosophical Transactions, vol. 59. And those that are de- 
sirous of prosecuting this subject frirther, will, I flatter myself, 
find it an easy matter to fill the whole system by attending to 
what I have said above. 



CHAPTER VII, 

OH THE PROPEETIES OP THE LYMFM CONTAINED IBf "tUE L\'M- 
PHATTC YESSELS^ AND OF THAT WBt€H LUBRtCATtlS THK 
DIPFEEEKT CAVITIES OF THE BOD\^, 



As the fluid contained in tlie lymphatic resaels resembles 
water iq the circiim stances of traiisparcncy and want of colour, 
thence their first discoverers denominated these vessels ductus 
aquosi, and seem to have concluded that the lymph was nothing 
but water. 

This opinion some of the succeeding physiolo^sts, particu- 
larly the learned Boerhaavc, rendered more probable^ by sup- 
posing that there were three series of arteriesj the »angiiiferoua, 
the seriferous, and the lymphatic^ and that those lymphatic 
vessels we are now describing were only veins corresponding 
to the lymphatic arteries, to restore their lymph to the heart. 
Thenee the lymph seems to have been concluded the thinnest 
part of our fluids ; in which opinion physiologists were con- 
firmed by Leeuwenhoeck's theory, that the globides of lymph 
were smaller than those of the aemnij or of the red part of the 
blood. 

The fluids that moisten the difl'erent cavities of the body, 
iriiE. that of the perltonennij pleura, pericardium, Stc., being sus- 
pected to be formed solely from the condensation of that steam 
which appears on opening an animal just killed, have thence 
been also considered as mere water by some anatomists and 
physiologists, who were confirmed in this opinion by observing 
that iu dropsies, where a great quantity of fluid is let out from 
such cavities, it is commonly a mere water, seldom coagulating 
either when exposed to the air or to heat.' 

But, notwithstanding the plausibility of all the arguments 

* Agr««ibly to iKii oplnioQ, these dftjpaiet are i&id t^i ht occasioned by an in* 
creased wJcrction or in impeded absorplioni which aappoicA that the fluids fiaCuraJly 
moiiiening these CiTitici «re the time aa those let out from ihcm in dropttc^al caaei. 
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from which such conclusioDis were made^ with respect to 
these fluids^ it will appear in the sequel^ that although they be 
so transparent in living animals, and so watery in dropsies, yet 
in animals in health they differ so much from water, that they 
not only coagulate when exposed to heat, but also when merely 
exposed to the air; in which circumstance they agree most 
with that part of the blood called the coagulable lymph, as is 
evident from the following experiments.^ 

BXFBRIMBMT I. 

If, soon after killing an animal in health, the abdomen, tho- 
rax, or pericardium be opened, and if a little of the fluid that 
moistens these cavities be collected, which (even in cases where 
the quantity is very small) may be done by gently scraping the 
surfieu^ of these cavities with a wet teaspoon, and if the fluid 
thus collected be suffered to rest, exposed to the air, it will 
jelly as the coagulable lymph of the blood does. This is an ex- 
periment which I have made on a considerable number of ani- 
mals, viz. on bullocks, dogs, geese, and rabbits, and the result 
of all the experiments was the same (lxviii). 

EXPERIMENT II. 

If, immediately after killing an animal in health, a lymphatic 
vessel be tied up properly, and then cut out of the body and 
opened, so as to let out the lymph into a cup and expose it to 
the air, it will jelly as the coagulable lymph of the blood does 
in the same circumstances; this experiment I have likewise 
made several times on dogs, asses, and geese. 

■ From among^st those who concluded these fluids i mere witer should be excepted 
M. de HaUer. (See his EL Fhys.) And Professor Monro says they coagulate by cold 
and rest. (Ob. An. and Ph. p. 68.) 

(lxvtii.) The fluid from the pericardium of horses, shot on account 
of lameneaa, does not always coagulate spontaneously, as I have ascer- 
tained ; yet it did in two trials, as mentioned in Note xviii, p. 31, when 
mixed with serum from the same animal's blood. I carenilly looked 
into the pericardium of each of the four suffocated human subjectB 
noticed in Note xxxiii, p. 69, and found no coagulated l^mph what- 
ever, nothing but a little straw-coloured and transparent flmd, not more 
than from a quarter to half a drachm in each pericardium. Some 
colourless fluid which coagulated spontaneously from the belly of a 
tortoise, is mentioned in Note xxvii, p. 53. 
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With respect to that fluid which moistena the cellular sub- 
stRnccj or cellular metnbranej as it is called j I cannot speak 
with so much precisioUj since it cannot be collected in animals 
in health ; but when we consider how great a probability there 
i» of the If rapbatic voseels absorbing that fluids we may suspect 
that it is similar to what moiatens the pericardium, thorax^ ab- 
domeOj &c., especially as I have repeatedly observed, that the 
lymph returning from the extremities by their lymphatic ves- 
sels coagulates when exposed to the air equally as the lymph 
nearer the centre of the body, 

Sinccj then, those fluidjs in healthy animals coagulate sponta- 
neously on being exposed to the air, may we not conclude that 
they resemble the coagulable lymph of the blood at least more than 
they do the water, or even than they do the serum, which does 
not jelly on being exposed to the air ? And is it not an argu- 
ment in favour of this inference, that such a fluid appears fitter 
for the office of lubrication than mere water, and more similar 
to the synovia, wliich of all fluids is the best adapted to that 
purpose? (lxix.) 



(lxix,) Profeasor MUUer,* like Hewson, regards the self-coa^- 
iatirig property as essential to lymph. Dr. Davy has favoured me 
with the following note on the fluid in the lymphatic vessels of the 
spermatic cord of the ram : " The lyrnphatic vessels were large, and 
dj»teiided with a colourleas fluid ; it did not eoagtdate spontaneously, 
but afforrled a considerable and rather dense coagulum when treated 
with nitric acid." In the careful observation of Mr. Lane,*" flind from 
the lymphatic vessels of the horse coagulated ia about ten minutes. 
Tliis corresponds with my own observations on the contents of the lym- 
pliatica of the dog and horse ; but in some trials the colourless fluid never 
coagulated spontaneously* It is therefore probable that self-coagulatirm 
IB not an esaential proporty of lymph. In reference to the stAtement 
in the teit^ that aerum doe^ not coagulate on exposure, it will be 
recollected that certain varieties of serum will coagulate spontaneoiialy 
when mixed together: see Note xviii, p. 3L Hewaon in not juet to 
his own observations, when he coroparea coagulable lymph, or the fluid 
of the lyniphatics, to synovia. 

For an account of the properties of lymph, see M tiller's Physiology, 
tr. by Dr. Ealyj i, 258 et sefj. ; Professor Wagner*s Physiology, tr, by 
Dr. \Villi», voh i, pp. 250 et seq. ; Mr. Lane's article, Lymphatic Sys- 
tem, in the Cyclopiedift of Anatomy and Physiology ; anti the Appendiji 
to tlie English version of QerlK*r's Anatomy^ pp» 95 et seq*» Plates xjcxii 
and xniii. 

■ Physiology, tr. ^ly Dr, Bily, i, 2h% '• Cyclop. AuAl, tad Phyiiol Iti, 219-20. 
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But although from these experiments I am convinced that 
the lymph in these cavities and vessels of a healthy auimal 
will always jelly on being exposed to the air (lxx), yet I have 
likewise observed that the strength of that jelly is different in 
different animals. In geese these fluids jelly sooner than in 
dogs^ and in the same animals the jelly differs in the different 
circumstances of health ; in most of the dogs which I exa- 
mined^ the contents of the lymphatics formed a strong jelly^ but 
in a dog which I had fed eight days with bread and water, 
and that rather sparingly, the lymph formed a very weak jelly; 
and in young geese, these fluids are later in jellying than in 
such as are full grown. I have observed the same of the fluid 
contained in the pericardium and abdomen of other animals, 
which fluid, when in a small quantity, always formed a strong 
jelly, but when more copious, and the animal more feeble, the 
jeUy was thinner ; and in dropsical cases, it is well known that 
the fluid let out of these cavities is not observed to jelly on being 
exposed to the air, as it does in animals in health ; but in some 
cases it is foimd to coagulate by heat, like the serum of the blood, 
and in others it only becomes a little turbid when boiled, owing 
to the coagulable matter being in very small proportion to the 
water. 

Although this lymph becomes more watery in a weak state 
of the animal, it is less watery and more coagulable in some 
diseases. 

But, what is a more curious fact, in those cases where I 
have compared the fluid contained in the abdomen and peri- 
cardium with that contained in their lymphatic vessels, of ani- 
mals in different states of health, I have always found them 
agree with one another in the degree of coherence of the jelly 
which they formed. For, when the animal was in perfect 
health, the lymph firom the cavity of the pericardium, abdomen, 
and pleura formed a strong jelly, and that in the lymphatics of 
the neck and extremities was equally firm. When the animal 
was reduced, as in the dog fed eight days on bread and water, 
or when the goose was very young, then the jelly, formed by 
the fluid collected in these cavities, was weak, and that formed 
by the lymph in the lymphatic vessels was likewise weak in 

(lxx.) See Note lxix. 
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the same propoTtion, So that altliough these fluids vary in 
the different circumstances of lie^dthj yet they always agree 
with each other (lxxi). 

These fluid% likewise^ as wc ha%^e before observed, besides 
agreeing with one another, approach to the nature of the coa^- 
liible lymph of the blood in the circumstance of coagulating 
when exposed to the air, but tliey differ from it in the time 
necessary for that coagulation* In dogs that were seemingly 
in perfect healthy whose blood and whose lymph were let out 
of their vessels at the same time, the lymph was found to be 
much later in coagulating than the blood » The time which 
the blood requires for its coagulation is about seven minutes 
after exposition to the air, but the lymph let out from the 
lymphatic vessels of the same animals was found to require 
half an hour, or more, for its coagulation* And although the 
blood coagulates soonest in the weak animals, yet the contents 
of the lymphatic vessels, or the fluids in these caritie^s, do not, 
but seem later in jellying in proportion as the animal is re- 
duced^ or as they become more watery. 

Moreover, the coagulable lymph of the blood and the IjTQph 
of the l)Tnphatic vessels not only differ from one another in 
the time which they require for their coagulation when exposed 
to the air, but also they differ more evidently in the time re- 
quired for their coagiJation in the body when merely at 
rest, without being exposed to air* As, for instance, in a dog 
killed whibit in healthy and whose veins and lymphatic vessels 
were tied up immediately after his death, the blood in the 
veins was completely jeUicd in six hours, but the lymph in tlic 
lymphatic vessels of Ms neck was perfectly fluid twenty hours 
after his death, and, being let out at this time, jeUicd after 
being for some time exposed to the air* 

There is another change of the lymph very evident besides 
those already mentioned, for it not only is varied from the 
natural state to the more watery, but also from the natural to 



(i,xsi.) Professor Miiller'' says, thfit in frogs kept long without food, 
the blood tTeqiieiilly Iorcb its properly of coagulation, and that in siicU 
coi^es the lymph alao does not coagulate ; though it usually coagulates 
f|Lurldy» Ukc the bloodp when the^ animali are healthy and active. 



Pfaytiotoiyt tr- hy Dr. Baly, i, 115. 
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the more viscid or coagulable; instances of which occur in 
those inflammatory crusts that are foimd^ in some diseases, to 
cover the different parts of the body. Thus the outside of the 
heart and the inside of the pericardium are sometimes covered 
with a crust as tough as the size in pleuritic blood, and the 
surfiEtce underneath has marks of inflammation^ but is not 
ulcerated (lxxii).* Probably^ therefore, it is the inflammation 
which produces that change, or which makes the exhalant 
arteries secrete a lymph with such an increased disposition ^to 
coagulate. Add to this, that the change which inflammation 
thus seems to produce is just the opposite to that produced by 
the dropsy, for in the dropsy the fluid is secreted with an extra- 
ordinary quantity of water and too little coagulable matter ; 
but in inflammations the fluid is secreted with a greater pro- 
portion of coagulable matter, and with less water ; and in some 
instances it seems to be a pure coagulable lymph, either un- 
changed by the exhalants, and then coagulating gradually on 
being at rest, as the coagulable lymph is found to do in the 
veins that are tied;^ or else the exhalant vessels have the 
power of changing its properties, so as to make it coagulate 
in an instant after being secreted. And this supposition of 
tibe exhalants having a power of changing the properties of the 
lymph is rendered probable from the following consideration, 
vis. that it is sometimes found coagulated in the inner surface 
of the heart, forming a crust, similar to what we so often see 
on the outside. Now as there is a constant current of blood 
through the heart, unless the lymph forming that crust had 
coagulated instantly on being secreted, it must have been 
washed off by the blood. One of the clearest instances of 
this was observed by Sir John Pringle, who has given me 

* See Exp. Inquiries, part i, p. 22. 



(lxxii.) Dr. William Hunter, as early as the year 1757> observed 
that pus may be formed without any breach in the solids ; and John 
Morgan/ of Pennsylyania, soon afterwards described pus as a secre- 
tion. The coagulated lymph on inflamed serous membranes, here and 
at page 164, so accurately characterized by Hewson, Dr. Hunter called 
"a glutinous concretion, or slough." See the Introduction. 

» De Pnopoiesi, sive Tentamen Medicam Inaugiunle de Puns Confectione, p. 5, 8to, 
^Ediiu 1763. 
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Ire to transcribe from Us notes the following cireumstancefi 
6f tlie case: 

*' Mr* J — ', who had for aome time been sabject to palpita- 
tioDs of the heart, and who (perhaps from another cause) hap- 
pened to die apoplectic, was carefully opened after death, and 
two oimces of water were found in the ventricles of the brain. 

'* The heart was large, and adhered in some places to the 
pcricardiura in such a manner as parts adhere from recent in- 
flammation, that is, by an exudation of coagnlable l}Tiiph. In 
the pericardium waa found a small quantity of bloody serums 
of a dark brownish cast. There were marks of inflammation 
on the surface of the heart, and some part of the coronary 
artery was ossified. In the right ventricle and in the pul- 
Bionary artery was a large concretion of the kind erroneously 
supposed a polypus, the upper pail being white and sizy, whilst 
the lower had only the appearance of a dark coloured con- 
gealed blood. It was obvious that this concretion was formed 
after death (lxxiii). On the external surface of the left 
ventriclej near the septum, was a tumour, which on being cut 
into was found to contain above half a spoonful of a dark, 
reddish-coloured matter^ of the consistence of pus, nor was 
there any doubt of its being produced by suppuration- This 
abscess would have broken into the left ventricle, had not the 
opening through the septum been covered and shut up on the 
aide nejct that ventricle by a crust or polypus of the shape 
and about the size of half a large pigeon's egg, divided long- 
wise, so that the flat side lay towards the mouth of the ab- 
seeas, whilst the convex side was turned towards the ventricle, 
and occupied a space in it. This," adds Sir Jolm Pringle, *^ was 
a true polypus ; it cut tough, or like the coagulated blood of 
aneurisms of old standing, nor was there any doubt, from its 
appearance^ of its having existed there for a considerable 
time," 

Now this crust or polypus, lying over an inflamed surface, 
had probably been formed by a secretion of the lymph from 
the inflamed vessels, and being formed in the cavity of the 
heart where there was a constant current of blood, the lymph 



(lxxiii.) On the relative position of the red and white parts in thewe 
clots, see Note xiii, p. 24. 
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of whicli it was composed must^ I think^ have coagulated in- 
stantly on being secreted from the vessels, otherwise it would 
have been washed off with the current ; and as the coagulable 
lymph is not naturally disposed to coagulate so instanta- 
neously, it is probable that the diseased vessels here possessed 
the power of produciiig that change ; and therefore, that as in 
dropsical habits, where the vessels act weakly, the fluids ex- 
haled are of a watery tenuity ; so in inflammatory cases, where 
the vessels act strongly, those secreted fluids, in consequence 
of that strong action, acquire a more viscid and a more coagu- 
lable nature (lxxiv). 

And moreover, as it appears that the properties of the lymph 
exhaled upon surfaces and into cavities differ so widely in differ- 
ent circumstances, and as we find that pus is often met with in 
such cavities without ulcerations (see Note lxxii), is it not pro- 
bable that pus itself is merely that lymph changed in its pro- 
perties by passing through inflamed vessels? The cavities of the 
pleura, pericardium, &c., are sometimes observed to contain 
considerable quantities of pus without the least mark of ulcer- 
ation, instances of which I have seen. In one patient I found 
three pints of pure pus in the pericardium, without any ulcer 
either on that membrane or on the heart. In another, the 
cavity of the pleiura of the right side was distended with a pus 
that smelled more like whey than a putrid fluid, and the lungs 
were compressed into a very small compass ; but there was no 
appearance of ulcer or erosion either on these organs or on 
the pleura, but only under the pus was a thin crust of coagu- 
lable lymph. In such cases it is manifest the pus must have 
been formed from the fluids ; and as the exhalant vessels at 
one time appear to secrete a mere water, at another a coagu* 
lable lymph, and in a third (when a little inflamed) they secrete 
that lymph so viscid, and change its properties so much as to 
make it coagulate instantly on being secreted ; so in like man- 
ner they may sometimes, when more inflamed, have the power ' 
of converting the lymph into pus ; and, according to the kind 

(lxxiv.) As to the consistency of the liquor sanguinis, and state of 
the red coipascles in inflammation, see Note xxiii ; detailed experi- 
ments and historical notices on the subject are given in my paper on 
Buffy Blood.' 

* Edin. Med. and Surg. Jpmn. IxIt, 360 et seq. 
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and degree of the inflaiiimationj the pus may vary from the 
bland^ viseid^ and inodorous nature, to that of the moBt thin and 
fetid sanies found in phagedenic and cancerous idcers* And if 
]>na iu tliese cases ia produced merely by a secretion {ace Note 
Lxxn)j so likewise, it would seem probablej that even in ab- 
seesseif; where there is a loss of substance, it is not the melting 
down of the solids that gives rise to the pus, but the pus 
being secreted into the ccllulai' membrane^ from its pressure, and 
from other causea^ deadens the solids and then dissolves them ; 
which is confirmed by observing that even a piece of fre^h 
meat, if put into an ulcer and covered up, ia soon destroyed or 
melted down hy the pus, which is thereby rendered more 
fetid (lxxv). And this opinion that pus is made by a secre- 
tion is strengthened by observing that in its pure state it is 
full of globules ; in which circumstance it agrees with milk, 
which is produced by a secretion, and not by a fermentation J 

Upon the whole, then, it appears that the lymph contained 
in the lymphatic vessels, and the fluids which moisten the dif- 
ferent cavities of the body, as the pleura, peritoneumj &c», 
instead of being a mere water in healthy animals, are coagn- 
lahle fluids (sec Notes Lxvni and lxix), approaching to the 
nature of the coagulable IjTHph of the blood, of which pro- 
bably they are a species, or are composed of a mijctnre of 
that lymph with water, that the proportions of that mixture 
vary from the dropsical habit, where the coagulable h^nph is 
in a small, and the water in a great proportion^ up to the 
rheumatic or inflammatoiy habit, where the lymph abounds, 
and the water is in less proportion ; and that in some cases 
the lymph, in passing through inflamed vessels, is even con* 
verted into pus, 

* See Profetwr Morgan** ingeaiou* Dift*«rtatbn, De Fucipoiew* 



(LXXv.) According to the experiments of Sir E. Home* pus baA no 
partictilftr effect in diasolving muacular fibre, whicb agrees witli tlie 
R'ftult of Bcvernl tnala tbat I made. Tlie effect on the muscular fibre 
mentioned in tbe text, probably arose lixjm putrefactiun, favoured by 
till' beat of the ulcer. Pus itself is lees prune to putrefactiou ihaa 
bbud aud most animal juices » 

* On Uic Properties iKfPui, pp, 32-36, iH>> Load, I7»i, 



CHAPTEE VIII. 

-OF THE MANNER IN WHICH THE LYMPH IS SECRETED INTO 
THE CAVITIES^ FOR THEIR LUBRICATION. 

Having in the preceding cliapter spoken of the properties 
of the lymph moistening the different cavities of the hoiy, I 
shall in this consider the manner in which that lymph is 
formed, or secreted from the mass of blood. 

The most generally received opinions concerning this secre- 
tion have been, that it was performed either by small exhalant 
arteries, or else by pores on the sides of the vessels, which 
pores were believed to be organized. 

But these opinions have been controverted by a celebrated 
anatomist,^ who has endeavoured to prove that this secretion 
was not performed by exhalant arteries, or an effect of what is 
properly called organization, but merely by the thinner or 
more watery parts of the blood filtrating or transuding through 
the inorganized interstices between the fibres of our vessels 
and membranes ; so that, according to this idea, the fibres of 
our vessels were close enough to retain the serum, or the red 
globules, but not close enough to prevent the water oozing out 
as through a sieve, and the arguments with which this doctrine 
is supported are as follow : 

First. The ready transudation of water and other injections 
after death. 

Secondly. The transudation of blood after death, but not 
during life ; for during life he supposes the blood to be thick- 
ened by the coagulable lymph ; but when that lymph is jel- 
lied, he concludes the rest of the blood is thereby made thinner, 
and therefore more capable of oozing through the inorganized 
interstices by which it could not pass before. 

Thirdly. The transudation of bile, which he thinks taked 

> Dr. Hunter. 
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place m the living body, becaixse on opening a dead one we 
sec all tbe neighhourhood of the galUbladder tinged with this 
flnid.^ 

Snch arc the arguments brought in favour of transudation ; 
hut, on a careful examination^ they arc not so satisfactory as 
those which may be produced in defence of the opinion that 
these secretions are by organised passages, as I think will ap- 
pear from the following obsen^ations : 

First* Although fluids do transude on being injected into 
the vessels of the dead body, yet we must not thence conclude 
that a similar effect would certainly take place in the lining ; 
for it is probable that " our fibres and vessels have a degree of 
tension which they may lose with life/^ Besides, if transuda- 
tion took place in the h\dng body, it would seem to defeat the 
principal purpose for which the blood-vessels were made, that 
iSj the containing and conveying the fluids; and upon drink- 
ing a greater quantity than ordinary of watery liquors, instead 
of the liquors being carried to the kidneys or other emuncto- 
rieSj and thereby thrown out of the body as a redundancy, 
they would escape into the cellular membrane, and occasion an 
anasarca. That this would be the ca^ will appear the more 
probable^ when it is considered how smaU the fibres of our 
blood-vessels must bcj and therefore what millions of pores (did 
they exist) the water would be exposed to from its entrance 
into the stomachy and it» passage through the lacteals, the 
thoracic duct, the veins, the heart, the lungs, and the arteries, 
f>cfore it reached the kidneys. So that were wc in iniagina* 
tion to follow a drop of these Uquors, according to the idea of 
transudation, we should find it first leaking through the sto- 
mach or through a lacteal, then being absorbedj then escaping 
a second time, and being again absorbed, &c,, an idea by no 
means consistent with what we know of the works of nature, 
who, as a learned and ingenious author says of her, " Operam 
suara uon Indit, neque quod actum est agit denuo/*^ It is 
more probable, therefore, that as the blood-vessels are made to 
contain and convey the fluids, nature has taken care to con- 
struct them properly to prevent this purpose being defeated. 
Secondly. To suppose that the fliiids which moisten the 

^ See Dr, nuuWt's Mcdit*I Commentaries, piirt i, p. 40. 
3 Dr. GUfson. 
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different cavities of the body, as the pericardium, pleura, peri- 
toneum, tunica vaginalis, &c., get into these cavities merely by 
transudation, is to suppose, not only that the small vessels in 
contact with these membranes have inorganized pores, but also 
that these membranes themselves have the same just opposite 
to those of the vessels. Now if we admit inorganized pores at 
one part of those membranes, we must admit them in all parts, 
and in the same degree ; but as the blood-vessels are circular, 
and touch those membranes only by a small part of the circle, 
the parts touched by the vessels must be smaller than the 
interstices between the vessels, and the lymph must have fewer 
chances in favour of its leaking from the vessels into the cavities, 
than of its oozing again from these cavities into the interstices 
between the vessels or into the cellular membrane ; so that, if 
these membranes admitted of transudation, there would be no 
such thing as a partial dropsy, for the water would run out at 
one part of the pleura, pericardium, peritoneum, &c., as fast as 
it ran in by the other, and an anasarca would always accompany 
an ascites ; which not being a fact leads us to believe, that 
those membranes do not admit of transudation in living bodies, 
and that the fluids get into them not by inorganical, but by 
organized passages. 

Thirdly. To prove more satisfactorily that these fluids are 
not filtrated firom the blood merely by inorganical transudation, 
let us recollect the experiments related in the last chapter con- 
cerning the properties of those fluids^ which we found varied 
in different circumstances of health. For, in inflammatory 
affections of the parts firom which they were secreted, they 
assumed the appearance of the coagulable lymph of the blood, 
and formed a tough jelly ; in animals in health they formed a 
jelly of a weaker nature ; and in dropsical cases they were al- 
most a mere water, without the property of coagulation. Now 
if these fluids be so variable in their properties, it is manifest 
that the passages secreting them cannot be always unalterably 
the same,or inorganized; since at one timewe find them secreting 
one fluid, and at another time secreting another; especially as we 
sometimes find them secreting a fluid very different from the 
blood, viz. pus. Which pus being found in cavities without any 
ulcer or erosion (see Note lxxii), we must conclude it formed 
by something more than a mere filtration; for we cannot suppose 
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there should be filtrated from the blood a fluid that was not in it. 
And if pus, which passes from the same pores, can only be accoimt- 
ed for by supposing these pores to be organical, in like manner 
is it not probable, that the secretion of the natural lymph is not 
a straining through inorganical,but through organized passages? 

Lastly. It has been brought as an argument in favour of 
transudation in the living body, that blood transudes after death, 
and this has been explained on the supposition that the blood 
was thicker before the coagulation of the lymph. Which 
supposition appears ill-foimded, when we speak of the living 
body ; for in former experiments^ we have observed that this 
lymph, frequently at least, rather thins than thickens the 
blood (lxxvi). If therefore the blood transudes in the dead 
and not in the living body, we should rather attribute it to a 
change in the vessels than in the blood, as is probable &om a 
careful examination of that very fact which has been brought 
as the principal argument in favour of transudation, viz. the 
parts adjacent to the gall-bladder being tinged with bile ; for 
any one who will take the trouble of standing by a butcher, 
whilst he kills a sheep, will find the contrary to that gentleman's 
conclusion, that upon opening the animal immediately there is 
no appearance of the gall having transuded, for none of the 
parts surrounding the gall-bladder are tinged. But let the 
animal continue a day or two imopened, and then the gall will 
be found to have transuded, and to have tinged the neighbouring 
parts ; as is the case in the human body by the time that we 
inspect it. 

Since then the gall-bladder so .readily allows of transudation 
after death, and not during life, is it not probable that there 
is in our membranes and our blood-vessels a degree of tension, 
or a power of preventing the fluids oozing out of them, which 
power is lost with life? (lxxvii.) 

^ See Exp. Inquiries, part i. 

(lxxvi.) See Note xxiii. 

(lxxvii.) Hew8on*B view is supported bv the experiments of Dr. 
Davy,* showins that the fresh urinary bladder is perfectly retentive 
of water, thou^ it passes slowly through after a few hours ; and still 
later, when the bladder becomes putrid, the water passes as through 
coarse filtering paper. 

* Retetrches, Physiol and Anat. ¥oL ii, pp. 250.51. 
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Upon the whole then it appears^ that the interstitial lymph^ 
or the fluid which moistens the different cavities of the body^ 
being different &om mere water^ cannot be produced simply by 
transudation through inorganical interstices; but that there 
are small exhalant arteries^ or organized passages^ which not 
only transmit the lymph from the blood, but change its pro- 
perties, and adapt it to the office of lubrication, and likewise 
make it assume very different appearances in different circum- 
stances of health (lxxviii). 

(lxxviii.) The accnracy of this opinion is supported by the recent 
observations on the agency of cells in secretion, of which an account 
will be found, with reference to the researches of Purkime, Henle, 
Goodsir, and Bowman, in Dr. Carpenter*B Report on the Origin and 
Functions of Cells, Brit, and For. Med. Rev. xv, 279. Some of Mr. 
Goodsir's works are referred to in Notes lxxxii and lxxxiii. The 
fact that the fluid of the ventricles of the brain rarely contains coagu- 
lable lymph, and commonly but a very Httle albumen, is also in favour 
of Hew8on*B view. Were this fluid merely an exudation, as the vessels 
of the brain seem to have very thin coats, might it not be expected 
that the fluid from them would be rich in albumen and coagulable 
lymph? 



CHAPTER IX, 

AN BEAUINATtON OF THE OPINION WHETHEft THE COMMON VEINS 
DO tBE OFFICE OF ABSORPTION. 

As tbere is a secretion upon the different suHaceSi and into 
the different caTities of the bod j for the purposes of the con- 
stitution, so there is likewise an inhalation or an absorption. 
For example, if food be taken into the stomach and iiitcstiiieSj 
it is there digested^ and being converted into chyle^ it is in 
that form taken into the blood-vessels. If garlic he applied to 
the skin it gets into the bodyj and is smelt in the breath with 
as much certainty as when taken into the stomachy where its 
juioes arc absorbed by the lacteala. So likewise terebinthinate 
medicines appHcd to the skin are soon smelt in the uiinei 
and cantharides in a blister affect the urinary passages. 

In the same manner flnids are taken from different caiities 
of the body into the vascular system. Thus the water of an 
ascites and an anasarca are occasionally taken up and carried 
by the blood-vessels to the iDtestines and kidneys, and evacuated 
by stool or by urine. And the pus of an abscess is sometimes 
absorbed, and carried to distant parts of the body and there 
deposited, or is evacuated by the intestines or urinary passages. 
So also fluids injected into cavities, as that of the chest or the 
belly of living animak, soon find their way into the blood- 
vessels (lxxix)* These circumstances arc admitted by anato^ 
mists amongst the unquestionable facts of physiology. 



(IXXTX.) It is curious with what rapidity water is absorbed when 
injected ekher into Beroue mc& or into the lubcutaneous filamentous 
tissue. In February 1839, I opened the tunica vaginalis t^tis in three 
dogn, and throngli it injected one pint of water into the periCoDeum of 
the first dog ; two pints into the second ; and three pint* into the tbird. 
The water in each case was well secured in the beUy by a ligature on the 
neck of tlie tunica vaginalis. The temperature of the air was ,16"^ and of 
the water 54^. In each trial, all the water Imd disappeared forty-nine 
hours after the injection ; and the peritoueuin had no oiarks of inflanuna- 
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Nor do anatomists differ in their opinions about the mode 
in which these fluids are taken up, for it is universally allowed 
to be by absorption, or that there are small orifices (see Note 
LXxxTii) adapted to imbibe them; the only question is, what the 
vessels are to which these orifices belong, whether to the lympha- 
tic system, or to the common veins (see Notes lxv* and lxxxii). 

That the common veins did the office of absorbing both the 
chyle and the lymph was the opinion of anatomists before 
Asellius discovered the lacteals ; but after his time few doubts 
were entertained of the lacteals absorbing, at least, a part of 
that fluid. But most anatomists have been so tenacious of 
the old opinion as still to believe, that the veins partly per- 
formed that office, or absorbed some of the chyle and carried 
it to the liver. 

As to the absorption of the lymph, they have been still 
more positive of its being performed by the common veins ; 
nay, even after the discovery of the lymphatic vessels it occurred 
but to few that these vessels contributed in the least to this 
absorption. And no wonder, since, besides the respect for the 
contrary opinion, because it was transmitted from antiquity, 
anatomists thought themselves possessed of many strong argu- 
ments in favour of the common veins performing absorption ; 
and as these arguments still continue to have weight with some 
modem physiologists, we shall make a particular examination 
of them in this chapter. 

First. That the common veins arise from cavities, especially 
in the intestines, and do the office of absorption, is thought 
probable from injections into these veins in dead bodies having 
sometimes passed into those cavities, even in cases where but 
little force was used. This is a circumstance which has oc- 
curred in the experiments of the most eminent anatomists, both 
of the past and of the present age, so that there is no fact in 
anatomy in favour of which more respectable authorities might 
be produced. And yet whoever has made numerous experi- 
ments with injections, must be convinced how easy it is to be 



tion. In other trials, water seemed to be absorbed still more quickly 
from beneath the skin. Blood injected, immediately after it was drawn, 
into the pleura and into the peritoneum, was readily absorbed, but not 
so rapidly as the water. 
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deceivetl by tliem in this matter. Pop the veins io dead bodies 
being easily ruptured, wlienever we see InjectiotiB get fmm them 
into cavities, we have reason to doubt whether these injections 
had passed by natural paasagos or by laceration of the amajl 
vessels ; and whoever will cs amine the authorities that have 
been quoted in defence of this fact, will find that an cfpial 
degree of credit haa been given to experiments made witli such 
coarse materials as no exijerienced injector will now believe 
could pass through such small orifices/ as to tliose injections 
which from their snbtilty leave the point more doubtful. Be- 
sides, as we found iii the former chapter, such changes are pro* 
dueed upon auimal bodies by death, that membranes, which dur- 
ing life had been so tense as to prevent tranaudatioUj after death 
were so much altered (see Note lxjcvii), that in the galUbladder, 
for example, they allowed the viscid bile to pass. Does it not 
therefore become doubtful, when an anatomist injects a cavity 
from a vein, whether (although he cause uo rupture) he maj 
not separate the fibres already relaxed by death, in such a man- 
ner as to imitate this transudation ? And if one anatomist 
hm been misled when he concluded transudation took place in 
tlie living body, because he found it in the dead body, so may 
they Ukewise, who have concluded veins arose from canities in 
the living because they had been able to push injections into 
such cavities in the dead body. It must therefore, I think, be 
allowed that such experiments arc at the best equivocal. 

Another argument used in favour of veins arising from cavi- 
ties, particularly from the intestines, is that some anatomists 
have affirmed that they have seen white chyle in the blood 
taken from the mesenteric veins. But this argument will 
appear very inconclusive, when the reader recollects, that the 
serum of the blood let out from the veins of the arm is some- 
times white, wliich must arise from some other cause than 
these veins absorbing chyle (lxxx). And, therefore, if that 
appearance in the brachial veins can be otherwise accounted 

* For «%Ainpl«j Dr. Hile&'f injection or tallow, resioi and turpentine Tamiah; miilch 
iKing injectedT a part af the Tcriiiiiiou |ot into tbc bowel s^ although no greater forci^ 
was nscil than diat with wbich the hlood circutatct in the living boiler ; hut ilicn it 
]» prohntile that tlie vciaels are weaker in the deail tbaii in the U?mg animaL 
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for than by abBorption^ we are left in doubt whether in those 
instances, where anatomists observed such a fluid in the veins 
of the mesentery, it had been owing, not to those veins absorb- 
ing it, but to their receiving it from the arteries. All the 
serum of the body being now and then as white as milk.^ 

A third argument produced in support of absorption by the 
common veins is taken from the structure of the penis, whose 
veins arise from its cells ; which cells, however, are now allowed 
to be particular organizations, and very different from those of 
the cellular membrane, and the blood is believed not to be 
absorbed, but to be impelled from these cells into those veins ; 
and the argument is now given up even by some of those who 
were once the most strenuous in its favour.^ It need not 
therefore be here dwelt upon. 

Ligatures, or compression on the large veins, have been 
considered as furnishing a fourth argument in favour of these 
veins arising from cavities, and doing the office of absorption. 
Thus the swelling of the legs in pregnant women, and in cases 
where tumours have been seen near the veins, has been ex- 
plained from the uterus in the one case, and the' tumoiurs in 
the other, occasioning such compression, as to prevent the re- 
turn of the venous blood. But there are two circumstances 
which make this ai^ument far from being satisfsu^toiy. First, 
the lymphatic vessels run near such veins, and it is doubtfrd 
whether the lymph may not be retained in the limbs more 
by the compression of these vessels than by that of the veins. 
Secondly, the compression of a vein may, by stopping the 
return of the blood, not only distend the small veins, but the 
small arteries, and the exhalants may be so dilated, or so 
stimulated, as to secrete more fluid than they did naturally. 
In this way, perhaps, the ligature which Dr. Lower made on 
the cava inferior of a dog occasioned the ascites.' An experi- 
ment which I have repeated, but my subject did not live so 
long as his, for mine died in half an hour, and had only a 
very little water in the abdomen (lxxxi). 

' Instonces of which may be seen in the lint part of these Exp. Inquiries. 
• See Professor Monro's SUte of Fkcts. » De Corde, cap. ii, p. 1 12. 

(lxxxi.) (Edema of the lower limbs is much more frequently con- 
nected than is commonly supposed with obstruction of the vems by 
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Lower taa related another experiment whicli Los frequently 
been quoted by writers on the dropsy ; tliat is, where he tied 
the jugular veins of a dog, and the dog's liead became dropsical. 
Now were this an experiment which always succeeded it would 
be more decisive, for when the wliole cava was tied, no part of 
the blood being able to return, all the vessels belowj not only 
the small veias, but the small arteries^ must have been extremely 
distended. Whereas in this experiment no such thing would 
take place, because the jugular veins ao frequently communicate 
with other vesiels, that there would still be a regress allowed 
to the blood ; if the neck therefore became cedematous, it would 
appear more likely to have been oceasioued by tbe ligature on 
the reins. But what shows that there must have been some 
fallacy in Lower's experiment is^ that these veins have since been 
frequently tied without an cedcma being produced, or any signs 
of extravasated lymph. Thus, in not one of the experiments 
which I made on these veins in linng dogs (as related in the 
first part of these Experimental Inquiries) was this effect ever 
produced ; and Baron Van Swieten tied up both the jugidar 
veinSj and though he kept the dog four days afterwards, did 
not observe him any way incommoded. ^ In one dog I even 
cut out both the external jugulars, and kept him near a twelve- 
month without observing the least symptom of dropsy, I 
should therefore suppose, that in Lower's experiment, not only 
the veins, but the lymphatic vessels which lie near them, had 
been tied ; in which case the lymphatics would burst and oc- 
casion these symptoms. But in my experiment I took care 
to separate the vein from the lymphatics. 

These arguments, therefore, in favour of absorption being 
performed by the common veins, which are brought from ex- 
periments where hgatures were made on lajge vessels, seem 
likewise to be liable to fallacy, 

A fifth argument is taken from the structure of the placenta, 
where it has been concluded there are no l^Tuphatics ; and yet 
there must bo absorption, and not a communication of the 



CoQLtaetit in Boer. Aph* i 170, p. 266, 



eongulated hlnod ; see Note xiTi, p, 24, I long ago deposited jpre- 
paratioDs tlhiat rating thii fact ia the muse am of the Army Metuoil 
Departmetit at Chatham. 
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vessels ; neither of which arguments are decisive. For there 
may be lymphatics in the placenta, though not yet discovered ; 
or there may be small vessels passing from the mother to the 
foetus^ though not yet injected. 

A sixth argument is furnished by the experiments of some 
authors, in which experiments it is affirmed, that fluids injected 
into the intestines were soon afterwards discovered in their 
mesenteric veins. The experiment related by the ingenious 
Kauw Boerhaave, has been the most depended upon in this 
matter.^ In which experiment water was injected into the 
intestines, and those intestines being compressed, the water 
was afterwards observed to run from the veins; but that 
some fallacy had crept into this experiment is now probable, 
from its having been repeated several times in a very satisfac- 
tory manner,^ without being attended with the like success. 
The learned M. de Haller, indeed, in comparing these argu- 
ments, says, that in such cases where authority seems to ba- 
lance authority, he chooses rather to adopt the opinions of those 
who affirm than of those who deny the fact. For, as he ob- 
serves, this experiment may easily fail of success ; but if it has 
ever succeeded, we shall not easily find another way of account- 
ing for it, except by allowing that these veins open into the 
intestines.^ But, with due deference to the opinion of this 
excellent author, Kauw Boerhaave^s experiment is not so con- 
clusive as those alluded to above; for in his, the dog was 
opened immediately after death, and water being injected into 
his stomach, that water was seen first to dilute the blood, 
then to wash it from the vena portarum, and the experiment 
was continued a considerable time by means of pressing the 
stomach, which pressure furnishes a strong presumption that 
the water did not get into the veins by absorption but by a 
laceration, especially as the experiment continued to succeed 
for some hours after death ; whereas absorption always ceases 
long within the first hour.^ This argument, therefore^ which 

> See De Perspir. § 469-71. ' Dr. Hunter's Medical Comm. chap. v. 

' Elem. Phys. lib. xxiv, sect. 2, ^ vi. 

* K. Boerhaave's words (after mentioning that the blood was washed out by the 
wound made in the auricle of the heart) are as follow : " Tandem pura aqua tiedioso 
labore per horas, lenissime immittere aquam et premere Tentriculttm continual donee 
pallerent omnia vasa sanguine orbata per resorptam aquam." — See De Perspir. § 470« 
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has been considered as so strong in favour of absorption hj the 
common veins, is liable to objections. And lastly, a seventh 
argument used in favour of common veins absorbing, was, that 
many animals were destitute of any other vessels which could 
do that office. This was supposed to be the case mth birds^ 
fish, and amphibions animals ; all of which some anatomists 
did not hesitate to affirm must want every part of the lymphatic 
system J and witli great appearance of reason; since in the 
smallest quadruped they could easily find either lacteals or 
lymphatic glands upon the mesentery, but in the largest bird 
or fish neither lacteal vessel nor conglobate gland coidd be 
Been, And if these animals (said they) be ivithout the lym- 
phatic system, absorption in them must be performed by other 
vessels, viz, the common veins; and if in them the common 
veins can do the office of absorption, why should not they 
likewise perform it in the human body, where such veins equally 
I exist *^ But this argument is overthrown by the lymphatic 
» *ystem being now discovered in all these animals. 

Such are the arguments prodiioed in favour of the common 

j veins doing the office of absorption, a doctrine which has lately 

. lieen espoused by that excellent anatomist, Dr* Meckel, to 

whose observations, though agreeing with some already men- 

tionedj it may he necessary to pay a particular attention, 

Dr- Meckel's conclusions in favour of this doctrine are 
made entirely from injections in dead bodies. For, having 
filled the common veins by injecting mercury into the lympha- 
tic glands, into the excretory ducts of the breasts, into the 
vesicida seminalis, into the hepatic ducts, and into the urinary 
bladder, he concludes that the veins open into these parts in 
the iivmg body to absorb from them.^ A conclusion whicJi 
is already prwed to be liable to considerable objections, as 
we never can be sure whether our injection, in getting from 
these cavities into such veins, had gone by a natural or by a 
forced passage. Dr. Meckel does indeed mention that there 
were no marks of an extravasation in his experiments. Per- 
haps it might have been too small for observation. Kay, we 
have even reason to believe that as the small vessels of the 

1 See Prof. Monro's Ob*. An&t, Plijr*. p, 57 j Dr> Ualler*i Elem. Phji. Hh, jmr^ 
Rtct. 2, I 3» pp. 60-7. 

* See ht» Nuva 6if|>criineDtA ti Olitervationet, BcroL 1772. 

12 
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liuman body are very close to one another^ our injection may 
sometimes burst from one into another lying in contact witk 
it, without distending the celiuiar membrane which lies be- 
tween them* A circumstance which I have seen happen even 
on the mesenteiy of a turtle, where upon injecting the lacteala 
I have more than once made the mercury pass into the com- 
mon reinB *, but in all these caaeSj on a care^ examination^ 
I found it was by rupture, as could readily be distinguished 
in this animalj whose mesenteiy is extremely thin and trtms* 
parent. And that it actually was so, and not bj a natural 
passage, must be evident to every anatomist, who considers that 
this is an experiment which does not always succeed on the 
mesentery of the turtle, where, if there were natural passages, 
or if the lacteals opened into the veins, the merciu*y woidd 
probably run with great facility. 

And the very same circumstance which Dr, Meckel has ob- 
served of a lymphatic gland has happened to me sometimca on 
injecting these glands in diseased cases ; that is, I have filled 
the common veins, and in some instances^ where I looked for 
it, I could distinguish the extravasation very readily, and 
therefore concluded that in the other cases^ where the vain^ 
were filled, that it was also by an extravasation^ though a 
more obscure one* I should thence suspect that in Dr. 
Meckel's experiment, where he filled the common veins by in- 
jecting into the lymphatic vessels of a diseased gland, a simi- 
lar deception had taken place ; especially as the force applied 
was considerable, he having used a column of nicrcmy eighteen 
inches high. 

And the supposition of the red veins opening into a lymphatic 
gland appears improbable from an observation concerning the 
structure of the glands^ for which we are indebted to Dr. 
Meckel himself, namely, that they are made of a convolnted 
lymphatic vessel. * {See Note cxix*). Now to suppose a 
lymphatic, which is a vessel given to absorb, should itself, even 
when convoluted, have a common vein opening into it for absorp- 
tion from its cavity, is not, I think, consistent with what we 
know of naturc*s operations, who, to repeat the words of Qlissoni 
** Operam suam ron ludit^ neque quod actum est, agit denuo." 

Similar objections might be made to the other experimenta 

' Cpbt, 1*1 HAtlenint* 
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related by tliia very ingenious author ; but euougli, 1 thiuk^ 
luis been said to show bow cautious wc should be in making 
canclusious with respect to the passages of the living body, 
front experiments made on the dead, where, from the weakness 
of the vesseli and other circnmstanees, we are so liable to be 
deeeived*! 

Thns^ on taking a review of the doctrine, that the common 

I veins are the instruments of absorption, that doctrine appears 
to have no other support than respect for the authority of our 
pretlecessors ; for aJl the arguments in its favour arc liable to 

Lconsfderable objections (juxxxn). Let us nextj therefore, in- 

* Dr. Huntfr and Dr. Moiiri> found in their etperinietits that itijcetiotiii reAdtly 
bunt from the arteries into the lymphatjc Ycs^eU* by the intervcnlion of the ceHulur 
meinbr«ni*; thete experirneats they nt first coniideri^d (a^ Dr. Meckel doet hia) wa 
prooft of their having iiUed the natural pafaage«; hut more rarefid observations seem 
to have now couvmce<l the former of thcAP ^entknieo that mrb conclusion,* «j^ fal- 
lai^oSf and he now thinks that the injection maj have buTikt into the fiidet of the 
1>niphatie vesseL See his Medical Commcotaiiefi, p. 5, 



(Lxxxii,) It is now generally ndinitted that imbibition takei place 
through the coaU of Yeiufl, lymphatics, and other tiiinei, and that the 
veins convey various matters into the system. Indeed, absorption 
or wasting of a tis&ue may take place where, in the healthy s*tate. 
neither hJood-vcs8cl« nor lymphatica can be found, aa mentioned in 
Note h\v* ; the same tissue may nUo become thickened ; among other 
cxaniples, those of hypertrophy and atrophy of the articular cartilages 
may be mentioned : see ^Des^cription of the discaited Joints in the Fort 
Pitt Muaeum,* sect* ii^ iii, * Edinb, Med. and Surg* Jouru/ voL xlviiip 
pp. 67-rO. Mr* Toynhee* concludes that certain tissues are cupable of 
being nourished without the presence within them of blood- veeseb. 
And Mr. John GoodHir** has pointed out some ot^uic processes in 
which absorption and olcemtion appear to be funciioni independent of 
the vessel^ which he considers as* mere passive duets in carrying 
away the absorbed products. He coueludea that, *^ the primitive cell 
Is j)rimarily an organ of speeifte absorption, and secondarily of nutri- 
tion, growth, and secretion/* The old mechanical notion, entertained 
in Hewaon'a time, of regtdar pores or orifices in the vt-BselB for absorp- 
tion and secretion is now exploded. With a good microscope, it is 
most easy to see fresh cells, as thoae of pus or of the semen, swell from 
t imbibing water added to them. From the observations of Tiedemann 
and Fohmann, it was supposed that the chyle could be absorbed from 
the tnescnteric glands of the seal by tlie veins only ; bnt Dr. Knox*^ 



• Phil. Traua. 1841, p. IBd. ' Kdinh, Med. and Surg, Jomnal, niip 

•• Anat. and FathoU Obs. pp. 8, U, 19, 23. 

34, §vo, Bdin. 1040. 
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quire whether some other part of the human body may not do 
that important office. 

clearly proved that in this animal the chyle takes the usual course 
through the lacteals and receptacle to the thoracic duct. MM. Flandrin 
and Danger ** confirm the fact of the ahsorption of poison from the in- 
testines by branches of the portal vein ; and Dr. Handyside' made some 
experiments, showing that the veins generally absorb various foreign 
matters. A reference to his opinions, and to those of Dr. Carson,^ will 
show that there is still a doubt whether the colourless lymphatic ves- 
sels absorb merely the effete or the nutritious elements of the body. 
The lymphatics are not merely absorbents, for they alter the properties 
of the fluid which they convey. Some interesting observations on the 
functions of these vessels are given in the second Dr. Monro's 46th 
Lecture.^ 

^ Mr. Paget's Report, Br. and For. Med. f Notices of Commnnications to British 
Rev. xix, 280. Association, Augnst, 1836, p. 119. 

^ Notices of Communications to British f Essays, &c. pp. 3 et seq., ed. by his Son 
Association, August, 1835, p. 92. and Successor. 8yo, Edin. 1840. 



CHAPTER X. 

ON tQE U3S OP TEE LVHPHATIC SYSTEM. 

This system in all animals^ we liave found, cousists of a 
truuk or thoracic duct^ and of two extrcmitieSj Tiamcly, the 
lacteals and the lymphatic vessels* The lacteals can be traced 
from the thoracic duct to the inteBtinesj through the coats of 
wliich they pass, and open into their cavities by patulous ori* 
ficea (lxxxui), in order to absorb the chyle and to transmit it 
through the thoracic duct to the blood-vessels. That this is 
their use has ae?er been questioned since the first discovery of 
those vessels, firom its always admitting of easy dcm oust ration, 
that iSj by giving an auimal milk, and then opening him a few 
hours after, in which case the same fluid that is seen in his 
intestines can likewise be seen to have got into his lacteals — 
a satisfactory proof of the lacteals beginning from the in- 
testines. 



(lxxxiii.) Before tlewson^s time, it was a popular opiziion'* that th<$ 
lacteal* begin by open mouths iu the villi of the iuteslineSj and tliis view 
continued to be generally entertained until lately, Mr. Sbeldou,'' after 
stating that these mouths were discovered by Liberkijhn, declared tbat 
** the ampullulae, with their orifices, are to be considered as the begin- 
nings of the lacteal vesede.*' Mr. Cniikuhank*^ figured what be con- 
ceived to be these orifiees. But Profesaor M tiller^ found that mercury 
injected into the iac teals does not eecape from the surface of the mii^ 
eouB membrane of the gut, and therefore he eoncluded, witb Rudolphi, 
that the TiUi are not perforated at their extremity. In short, it is now 
well known tbat the radical extremities of tlie lacteda form l&ops^ or 
closed pftsBages in tbe vilh. See Mr. John Goodstr's paper on tbe li^tnic- 
titra of the Intestinal Villi, ' Edin. New PhiL Journal,* x^jtiii, 165 ; Henle, 
VAnat. Gen/ tr, par Jourdan, t. i, 455 ; Mr. Paget*s Report, * Brit, and 
For. Med. Re?/ xiv, 290; and Dr, Carpenter's * Human Physiologjv' 
pp, 372-3* 



» Arbuthnol an AllmenU, pp* 17,20, &vo, 
*' Hii^Ninr of ihe Absorlicot Syttetni pp. 



* Aufttom^ of the Ab5orbiii| Vetsels of 
tbr llumnn Bodj^pUle 2,flg. 3, iio^ 

•1 Ph^rsiology, tr* by Dr, UtXy, i, 26$, 
Sto, Load, mas, lat editka. 
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After thus being convinced that the use of one branch of 
the system is to absorb^ we cannot at first sight but wonder 
that any anatomist should have hesitated to attribute a similar 
office to the other. Nevertheless, some anatomists have been 
led to ascribe to the lymphatics a very diflFerent use to what 
they found the lacteals perform ; particularly since the time 
that Nuck first made his experiments, in which he thought he 
injected these lymphatic vessels from the arteries, and there- 
fore concluded that they had no other use than as correspond- 
ent veins to return the lymph from such arteries as were too 
small to admit the red blood or the serum. And in this 
opinion anatomists were confirmed by the theories of Leeuwen- 
hoek and of Boerhaave, concerning the gradation in the series 
of the globules of our fluids, and of the sizes of the vessels 
destined to convey them ; thence the idea of the lymphatic 
vessels being small veins continued from arteries became so 
general amongst physiologists. 

But although this idea was so commonly received, yet there 
were some physiologists who reasoned better on the subject ; 
and amongst the first of these was Glis^on, who, in a book 
published the very year after that in which Bartholin wrote 
upon the lymphatics, attributes to those vessels the office of 
carrying back to the blood-vessels the lymph which had lubri- 
cated the cavities of the body.' 

M. Noguez (lxxxiii*) likewise, in a chapter where he mea- 
tions the name of Dr. Glisson, speaks of the use of the lym- 
phatics as follows : ^' lis reportent la lymphe dans les vaisseaux 

* De Hepate, cap. xlv, edit. Lond. 1654. 

(lxxxiii'*'.) Dr. Simmons'^ stated that the main points at issue in 
the controversy between Dr. Hunter and Dr. Monro, alladed to by Mr. 
HewBon at page 120, were known long before to M. Noguez ; where- 
upon Mr. John Hunter^ insisted on his brother's claim to the dis- 
covery of the office of the lymphatic vessels, observing that Noguez 
entertained on the subject the erroneous doctrines of his day, and that 
he did not in the least comprehend the absorbent system as Dr. Hanter 
understood it. But, as mentioned in Notes Lxv * and LX^xii, it is 
now well known that absorption may take place in parts of the animal 
body which have no lymphatic vessels. 

* Life of Dr. WiUiam Hunter, p. 30, 8vo, logoe of the Miueum of the Royal 

London, 1783. CoDege of Surgeons, vol. ii, pp. 10- 

>> Extract from Ms MSS. in the Cata- 13, 4to, London, 1834. 
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tangtiitiji L^ii duns les veiae$, U y en a datia touted \m parties 
dii corps, ils repompeut In inatiere lynipliatique qui «'evacue 
par lea arteres^ on petit les oominer conduit!^ absorbaus;^^ and 
again^ in another place, he says, ** ils re^oivent la lyiuphe sab- 
tile qui se repand siir Irt aiirface de toutea Ics parties, et dans 
Ics differentes cavites du corps, ila In reportent au sang,"^ 

Uambergerus also seems to have bad this idea of their o0ice, 
fur he says, "ex omnia generis cavo, hnmidum liquidum ve- 
iiente, sive sit arteriai eive vas secemensj \el excretoiiuni, vel 
aliis usibus destinatum^ vasa lymphatica orinotur/'^ 

Frederic Hoffman has been still more exphdt on this sub- 
ject, and has expressed the doctrine of the lymphatics being 
absorbents very completely, in his Medio, Ration. System. 
Ub* 1, sect. 2, cap* 3, where he says — 

'' § 2, Duplex est origo vaaorum lymph aticornm, quaedam 
e% ipsis arteriis p rod cunt « alia ex porosa et cellulosa partium 
substantia nascnntur. 

*' § 4. Lj'inphntica, qnm ex partium su1)*5tantia oriuntur, 
aquosi succi nutritii partem resorbcnt, ac revehunt ad cor. 

'^ § 7, Bevchunt vero omnia lymphatica ex uni verso cor- 
pore lympbam siiam ad capsulam lumbarem et chyUferum due- 
tum^ in quam ee exonerant. 

"5 11* Ad facilitandum lymphie regresmim rasa hiec val- 
^Tilis instructa suut^ et quidem sigmoideis, numeromoiibus et 
angustioribus, qua; quidem lympham libere transmittunt^ impe- 
diant tamen quo minus regurgitet." 

This opinion of the lymphatics being a system of absorbents 
has been adopted and supported with additional arguments^ 
6rst by Dr. Hunter (lixxiv), and afterwards by Dr. Monro, 

* Ajutomie de rilomme, 2t| etUU tip. rm.. ' Phjriigl Med. $ 4S9. 



(lxxxiv.) The following passage ii iateresting, as showing the state 
even of Dr. Hunter's knowledge concerning the office of the absorbents 
and some of the properties of the blood, in tlie year 1/57. Speskiug 
of the erosion of the sternmo and vertebrne in a case of aneurism of 
the aorta, he says ; " The appearance wa* rather as if the blood had 
rinsenftihk dissolved sway the Btibstan**e of the houe^ mskiitg the 
'greatest nsvoc in the softest parts of the houe, as we sec ia wtonefi of 
unequal texture that have been long waahed by a dropping, or atream 
of water. Has the blood that property wliich some have ascribed to 
it of dissolving bony matter? A surgeon of my acquaintance, wbo«e 
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who/ besides showing the fallacy of the experiments brought 
in jhyour of the common veins doing the office of absorption^ 
have advanced the following to prove that the lymphatics per- 
form it. 

First. Their great analogy with the lacteals, with which they 
agree in their coats^ in their valves, in their manner of ramify- 
ing^ in their passage through the lymphatic or conglobate 
glands^ and in their termination in the thoracic duct^ and, in 
short, in every circumstance with regard to their structure ; 
and thence it is probable that they also agree with them in 
their use. And as the lacteals are known to begin from the 
surface of the intestines, and to be the absorbents of these 
parts, the lymphatics may begin from the other cavities of the 
body, and may absorb the fluids which had lubricated those 
cavities. 

Secondly. The passage of the venereal, variolous, and other 
poisons into the constitution ; these poisons first making an 
ulcer, and then being absorbed along with the matter of the 
ulcer, and infecting the whole body. That in such cases they 
are not absorbed by the common veins, but by the lymphatics, 
appears from their inflaming these lymphatics in their course, 
and by their generally inflaming a conglobate gland before 
they enter the system ; a strong argument in favour of their 
being taken up by the lymphatic vessels, which pass through 
these glands in their way to the thoracic duct.i 

These two are the principal arguments by which the doc- 
trine of the lymphatics being a system of absorbents has been 
supported. Experiments made by injections in the dead body, 
where such injections have been forced from the arteries into 
the cellular membrane, and from the cellular membrane into 
the lymphatics, have been likewise brought in favour of this 

* See Dr. Hunter's Medical Commentaries. See also Dr. Monro, De Vasis Lymph. 
Valv. 

experience, abilities, and veracity are unquestionable, told me, upon 
my asking this question, that he had once opened a little tumour upon 
the temple, that contained only pure blood, and that there was no bone 
under it. He supposed that the blood had dissolved that part of the 
skull upon which it lay."*^ 

* Med. Obs« and Inq. by a Society of Phys. in London, i, 344-5, 8vo, 1757. 
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doctrine^ but improperly, and being now given up by those 
who advanced them/ they need not be dwelt upon here. 

But our experiments, related above, furnish another argu-^ 
ment in favour of the lymphatics being a system of absorbents; 
for, in chapter the seventh, we have mentioned that in these 
experiments we have always found the fluids contained in the dif- 
ferent cavities of the body and that contained in the lymphatics 
exactly agreeing with one another, in their transparency, in their 
consistence, &c. And in animals in health we likewise found, 
when the one jellied on being exposed to the air, the other 
did so too ; and in the animal reduced by low diet, where the 
properties of the one were altered, those of the other were so 
likewise, and exactly in the same manner (lxxxv). So that 
we now seem to have obtained as decisive an argument in fa- 
vour of absorption by lymphatics as we before had of that by 
the lacteals; for the lacteals were concluded absorbents from 
their being found to run from the intestines filled with a fluid 
similar to what was in the cavity of the gut ; so we seem here 
to have the same reason for believing that the lymphatics ab- 
sorb from cavities, because they are found to contain a fluid 
exactly similar to what is observed in these cavities ; a strong 
argument that the fluid had passed from such cavities into 
these lymphatics by absorption. 

Such then seems to be the purpose for which the lymphatic 
vessels were provided, that is, to do the office of absorption, an 
office of the greatest importance to the animal : no wonder, 
therefore, that there should be a system set apart for perform- 
ing it, and not only in man and quadrupeds, but also in birds, 
fish, amphibious animals, and perhaps even in insects of the 
most perfect kind. 

> See Dr. Hunter's Medical CommenUries, p. 57. 

(lxxxv.) See Notes lxviii, lxix and lxxi. 



CHAPTER XI. 

AN EXAMINATION OF THE OPINION WHETHER SOME OF THE 
LYMPHATIC VESSELS MAY NOT BE CONTINUATIONS OF THE 
SMALL ARTERIES. 

I HAVE already observed that, soon after the discovery of 
the lymphatic vessels, Glisson and others suspected that they 
arose from the cavities of the body to take up the fluids ex- 
haled from the blood-vessels ; but, at the same time, another 
opinion was entertained by some anatomists, namely, that a 
part of the lymphatics were reflected from the small arteries to 
which they corresponded, in the same manner as the common 
veins belong to the arteries carrying red blood. 

In this opinion, that the lymphatics were only veins, anato- 
mists were confirmed from experiments made by injections, 
particularly the blowing air into the arteries of the kidney, 
spleen, &c., and seeing it return by the lymphatics ; i a fact 
that has since been proved to be owing to the air having burst 
from the arteries into the cellular membrane, and so having got 
into these vessels, and therefore by no means proving a direct 
communication between those arteries and the lymphatics.^ 

Other injections, likewise, such as mercury, water, &c., hav- 
ing been thrown into arteries, and afterwards having got into 
the lymphatics, have been mentioned as so many proofs of a 
direct communication ; but greater experience with injections 
has convinced some of the more accurate amongst later anato- 
mists of there likewise being a fallacy in these experiments ; 
or of the fluids having got from the arteries into the lympha- 
tics, not by passages which were natural to the living body, 
but by such as were the effects of laceration in the dead one. 

' Nttck, Adenog. cap. iv, vi. 

* See Professor Monro, De Venis Lymph. Valvul. 
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The present Professor Monro has distinguished himself in this 
iiibject ; from his observations i and those of Dr, Hunter,^ the 

notion of the lymphatics being continued from arteries seems 
to be verr fairly exploded. And it is made prolmble that the 
iujectiona in dead bodies had misled their predecessors^ who 
had not beeu sufficiently aware that these injections might 
possibly have passed; not by natural^ but by forced passages. 



CHAPTER XII. 

THE STaUCTlIRE OF THE VILLI OF THE INTESTINES, AND THE 
MANNER IN ^'HICH ABSORPTION IS PEEPOBMED. 



The term villi, applied to the very small processes of the in- 
ternal coat of the intestines, cottveys an improper idea of tlicir 
figure in the human body* In many quadrupeds indeed they 
are cylindrical, or like hairs or wool f but in the human sub- 
ject they are broad and flat ; and when viewed with a microscope 

* De Ven* Lymph* V*Jir, * Medjc«l Comnn^ntiii^, 

^ 1 have ieen them of thit thtpe in the dog^ emir houi aud the aaa (lxxxv *), 



(IlXXXV**) Of the iutesttnal villij Professor Miiller* observes, " It 
lA true til at they arc flattened in most mamniaha, as in the rabbity tlog^ 
and hog ; but in the calf, ox, and sheep, many of the vilh are eylin* 
drical ; and sometimes, as in the sheep and aiL, the flattened villi are 
more numerous in one part of the intestineg, in another part the cylin- 
drical ; and in the two last-usmed animaisj particularly in the sheep, 
the villi in many parts of the intestines are flattened and broad, with 
cylindrical tips. By the villi becomiog broader at their base, and be- 
ing connected with each other so as to form fold a, a gradttal transitiou 
b establi&hed from the villi of maminalia to tlie ru^ce or folds by whieli 
they arc replaced in many birds and in reptdes. This tranmtion is some* 
times perceptible in the intestines of one and the same animal/' He 
adds, that the villi, especially those of the cylindrical form, contain a 
simple cavity, which he has observed in the calf and ox ; and, with the 
isiiistanee of a microscopic examination by ilenle, in the human snh- 
! feet* Professor Wagner** made the interesting observation that the villi 
in the hnman small iiiteathie differ in shape at different periods of life* 



• Ph^iiiologyi tr. by Dr. Baly, I si edit. 



' Physiology, tr. by Dr. Willta»|»|j. 323-4, 
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they look like the valvulae conniventeB in miniature^ or are small 
folds of the internal coat: so the accurate Lieberkiihn has 
painted them.^ 

The whole surface of the alimentary canal is covered with 
these processes ; but in the lai^e intestines they are so very 
shorty that to the naked eye the surface of these intestines 
appears smooth; thence the learned Albinus has considered 
them as having no villi,^ which is true in one sense only, viz. 
that their inner coat does not appear shaggy^ but spongy or 
cellular ; yet the partitions between these cells are similar in 
structure to the villi of the small intestines. 

The appearance of the villous coat is very different in dif- 
ferent parts of the alimentary canal. 

In the oesophagus the villi are small and not so full of ves- 
sels, and are of the cylindrical or conical shape. 

At the upper part of the stomach the villous coat appears in 
a microscope like a honeycomb, or like the reticulum^ or 
second stomach of a ruminant quadruped in miniature ; that is, 
full of small cells, which have thin membranous partitions. 
Towards the pylorus these partitions are lengthened so as to 
approach to the shape of the villi of the jejunum. 

The villi of the jejunum are thin folds considerably broader 
than they are long, and when not injected they are very flat, 
so as to resemble valvtdse conniventes in ^miniature, but are so 
small that they can but just be distinguished by the naked eye. 

In the ileum the villi become rather longer in proportion to 
their breadth. In the colon and rectum the villous coat is like 
the upper part of the stomach, honeycombed or cellular. 
These facts are only evident after a minute injection ; for in the 
uninjected state the villi collapse, so that their figure cannot be 
distinguished. The partitions between the cells of the internal 
coat of the colon and of the stomach being each veiy vascular, 
and agreeing with the villi of the jejunum in every circum- 
stance except magnitude, are to be considered as having the 
same use, namely, to absorb, as will appear probable hereafter. 

Upon each of the villi is an arteiy and a vein which make 
a network of branches, as is well expressed in the ingenious 
Lieberkiihn^s plate.^ 

I De VilUs Intestin. tab. i. * Annotot. Academic, lib. vi, cap. viiL 

3 De Villis Intestinoruiiiy tab. i, icon. 2. 
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Besides arteries and veins, it is probable that the v^lli have 
nerves distributed to them. 

They likewise have lacteals^ which, according to Licberkiihn, 
open on the extremities of the villi, sometimes by one and 
Bomctimcs bj more orifices (see Note lxxxhi). 

Each villus, the same author tliinks^ has an amp u Hula, into 
which these orifices lead, and from the other side of the ampul- 
Inla the lacteal passes through the coats of the intestines. This 
is the only circumstance concerning these parts in which I 
should diflcr from this very accurate observer, whose cxperi- 
ments in support of his opinion about this ampullula seem* to ho 
liable to falhicy* Of this I was first persuaded from observa- 
tions made on fish, birds, and amphibious animals^ in all of 
which 1 can demonstrate that the villi have a network of 
lacteals as well as a network of arteries and veins.* 

That the villi in some fish have a network of lacteals, I 
have distinctly seen in the turbot, where I have injected the 
lacteals with mercuiTj which readily nuia from those vessels 
into the villi, and makes them turgid and erected. In the 
same way, I have likewise seen a network of lacteals on the 
villi of a turtle, where these villi are of a diflerent shape^ and 
in some parts of the gut are cellular, or honeycombed, some- 
thing like the lower part of the human stomach, only the par- 
titions of the cells are here mneli larger- 

In birds the experiment is more difficult, because their lac- 
, tcttla are full of valves, and their villi are small compared to 
those of the tiirbot ; nevertheless, I have succeeded in getting 

' Att iecomit of iome prepwitioiis catbibitinf tlieie fict» wti printed in llie Phil, 
Tmna. vol Hit. (lxxuvu) 



(lxxxvi,) At the College €f Surgeons, iu Lincolu'a iniNFields, 
there is a small box, marked on the lid, "Mr* Hewaon's MicroscopicRl 
PreparatioaA of the lateelmal Villi,** but in which there is now only 
one portion of small iate-Btlne left. 

The eireumstantial observation? in the text on the iatestinal viili of 

tlie turbot and turtle seem to have been completely overlooked. Pro- 

[ fenRor MiiUer,* after Afating that something similar to viUl may be seen 

' In a few fishes, rem ark a that Rclziuf?^ haa described in a eerptut " pro- 

iceKpe*! of the mucous membrane of the intestine, wliidi resemble villi, 

and can ficnrcety be anythiog else, although Eudol|iht baa aaid that 

fiahea ftnd reptiles bave no true villi." 

• Pbysiology* tr. by Bfily, vol i» p. 2%7, Ut editton* 
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the valves to give way^ so as to fill a few of the lacteals dis- 
tinctly enough to be seen to divide into branches upon the 
villiy and therefore to prove that they do not form a bag or 
ampullula.^ 

Since therefore a network of lacteals is found upon the villi 
of all these animak^ firom analogy we should suspect the same 
in the human subject^ whose villi are of the same shape^ that 
is^ broad and flat^ which figure would appear not a proper one 
for an ampullula. 

The experiments from which the ingenious Lieberkiihn was 
persuaded there was an ampullula, were firsts the villi appear- 
ing turgid with milk which had curdled in them^ in such sub- 
jects as had taken milk just before their death.' But whoever 
has made experiments with injections must be convinced of its 
being difficult to distinguish dusters of small vessels from bags^ 
when these vessels are not filled with fluids of a brighter 
colour than milk or chyle ; and even in those cases where such 
vessels were filled with vermilion (which is so much more vivid 
and distinguishable) some anatomists have been misled; par- 
ticularly concerning those corpora globosa in the kidney^ which 
have been considered as bags or cryptse. But I have re- 
peatedly observed^ and have now by me some preparations 
which prove that these corpora globosa are not uniform bags^ 
but convoluted arteries^ which comes near to the idea that 
Buysch had of them (lxxxvii). Some ingenious anatomists 
have warmly espoused a contrary opinion^ and have not only 
supposed the kidney to have follicles^ but most other glands of 
the body, particularly the breast or mamma, and the salivary 
glands. But that they likewise have been deceived by a clus- 
ter of small vessels will appear probable when we consider that 
the corpora globosa in the kidney, which have by so many 

1 See Philos. Transactions, toI. lix, p. 213. 
* De Villis Intestinorum, § 2, 3. 



(lxxxvii.) Mr. Bowman has given an excellent account of the 
structure and use of the Malpighian bodies of the kidney, with obser- 
vations on the circulation through that gland. See ' Philosophical 
TransactionB/ 1842, Part I, pp. 57 et seq. Among some of Hewson's 
preparations at the College of Surgeons, jure two good injections of these 
glomeruli in the kidney of the lion and of the ass. 
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been protiounced bagi or foMicIes, are only small vesaeU clus- 
tered together or convohited* And oti making a variety of 
experiments on these other glands, I think it evident in what 
maimer the deception has happened to those ingenious anato- 
mists ; namely, when the excretory duets of the breast, for ex- 
ample^ are injected with vermilion and painter's size, the small 
acini of which that gland consists are made extremely red, 
and such a preparation being ilried, the acini appear as large 
as pins^ heads, so that the breast has been suspected to have 
follicles of that magnitude ; but on injecting the breast with 
mercury, winch is a brighter substance^ and better contrasted 
to the dried fibres, I have distinguished what in the other pre- 
paration might be mistaken for a bag, was here evidently no 
mare than the extremity of the excretory duct, terminating in 
one of these acini, and dividing into a number of branches so 
suddenly as to come near to lluyseh's description of the peni- 
cilli of arteries ; but the small branches, into which this extre- 
mit\" of the duct divided, were so close to one anotherj that in 
the preparation where they were filled with sixe and vermilion, 
they could not be distinguished, but in that where they con- 
tained mereur}', it evidently appeared that in each acinus of the 
magnitude of a pin^s head, there was a considerable number of 
branches, but so small as not easily to be seen with the 
naked eye (lxixvmi). 

The ingenious Lieberkuhn has mentioned another experi- 
ment, fiTim which he was not only persuaded that the lact^la 
formed an ampuUula upon the villi, but that this ampullula waa 
filled with a spongy subst^ance. This experiment he made by 
inflating the viUi by the arteries and the veins, and upon dry- 



(ucixviii.) That the roots of the milk-ducts are httle cells or vesi- 

eles, tjpiijinf^ a Uke fitnieture in a whole series of gland alar orgauB, is 

now a well- known fact. Professor Miilkr* hm noticed the observa- 

' tioas made on this subject iu the hedgehog, as early ai 1751, hy 

iDuTcmoi. Mr. Cruikshaak^ proved the existence of this structure 

[in the human breast; and Mascagni, accordiiig to MuUer, observed, 

in 1819, the absence of any dixect communication between the veaicu- 

lur endit of the milk-ttibes aud the blood-vesselB* Sir Astlty Cooper 

'haA gin'n sn admirable description of the Anatomy of the Human 

Breaat, 4to, London, 1840. 

* On the StTtJCtiir* tt( tht Glanck, tr, Hy * Aniioiny of ilie AhiftThing Vettelt, 
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ing the intestine and cutting the villi across he observed thcin 
spongy.^ But this is an appearance which may be as well cx- 
plainecl, from knowing that each villus contains a network of 
small arteries and veins, which being inflated might occasion the 
villi to assume a spougy appearance* 

Since then the experiments from which the villi of tlie 
human subject were supposed to contain an ampullula are sa 
equivocal ; and since the villi can be piroved in the other classes 
of animalsj viz. in birds, fish, and the amphibia^ to have net- 
works of hicteals as well as of arteries and veinSj the probability 
is in favour of their having the same structure in the human 
subject. But the difference between ua is inconsiderable ; for 
it may be nearly the same thing whether there is a bag filled 
with sponge, or a plexus of vessels, 

I have some preparations by me adapted to the microscope 
in LieherkiihQ^s manner, in which I think I can clearly show 
the orifices of the lactcals on the extremities of the villij where 
there appears, as he has described, sometimes to be one, and 
sometimes more orifices.^ My preparations were made by in- 
jecting into both arteries and veins a thin size or glue, coloured 
with vemnlion ; when this was not pushed to great minute- 
ness the villi appeared exactly as Lieberkiihn has painted them, 
with a network of arteries and veins on each, and when ex- 
amined with a microscope no orifices could be distinguished, 
but each rillus appeared to have a smooth edge. Yet in some 
part of the ileum where the injection had run more minutely, 
the ^illi appeared erected, and instead of being broa^l and thin 
were more round and cylindrical, and the extremity seemed 
spongy and porous, whilst all the sides of the villus were per- 
fectly smooth and uniform. And moreover as in these prepa- 
rations the orifices only appeared when the villi were completely 
erected, I think this circumstance points out the use of the 
vilH. 

It might be here objected that these were only lacerations 
of the villi, but I am persuaded they were not, from having, on 
repeatedly examining them, observed the pores or orifices very 
distinct and empty ; whereas, were they lacerations, I think I 
should have seen the injection in them, as the nlU were m 
much distended by it* 



De Vaiw Inteit. i S. 
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It has laug been obsened by pliysiologista that abaorption 
takes place ouly in living animals, and not in the dead j for if an 
intestine in a dead aniniid be filled with milk, none of that 
milk wili get into the laeteals ; but in the living animal, the 
milk Hill readily be absorbed. Tliis I think may be explained 
from what is above obaer^^ed of the orifices of the lac teak ap- 
pearing to open when the villi are erected, sometliing like 
which may take place in the living animal i that is, whenever 
absorption is to be performed the blood-vessels of the %'illi may 
become turgid, and the orificca of the lacteals may then stand 
rigidly open, and be capable of attracting, like capillary tubes 
made of hard substances. But in the dead body the villi being 
emptied of bloody the coats of the lacteals being soft collapse, 
by which means their orifiees are closed, and they are thence 
made incapable of attracting the chyle, or of absorbing* 

It is observable that those parts of the skin which are in- 
tended to have more sensibility than the rest, have those pro- 
cesses called vUli most remarkably ; this is evident, when after 
a minute injection we compare the tips of the fingers, the lips, 
the glans pcnisj witli other parts of the skin ; and this is stdl 
more observable in the tongue, whose papillae are the instru- 
ments of tRste. In these instances some physiologists have 
auspected that the blood-vessels were some way subservient to 
the nerves for sensation, an opinion which I think is very pro- 
bable ; and the use of the villi of the skin, agreeably to their 
opinions, seems to be as organizations of vessels to become 
more turgid at particular times, by which turgescency the ex- 
tremities of the nerves are made more capable of doing their 
ftiDCtiona ; and agreeably to this idea it is observ'^able that when 
we attempt to taste anything extremely grateful, the papiUse 
of the tongue can be seen to become erected,^ 

And as those vUli of the skin seem to be organizations 

» The papillK of tbe totig^ie in I he hmsum mhjeet uppew to the naked eye* when 
they Art not rainut^ly injected, quite sniootlit but ou a uiiuuie iMJectioti e^ch of these 
ptpiUM ipp^H covered witli KuialJ VAScuiar procesaei^ or Tillt ; lo tliiit in sudi * 
tongiie ev«s7 one of ilte p&pillic Betm& m the tjiicrDfeope hke % bunch ot fibres, or 
rather like a iheif of corni some prrpsj-^tioui of which » ada|Jted to the microscope, 
1 hiivt now hy me. The learned Alhinu^ aceius not ouly to lui?e obicnred this, but 
to havchftil ibc muic tdct of the use of these |irocc^&es, which he ealU tnbercLcfl, and 
hai (laiiitcd th^uj like iboiie Utile ernitience^ that ap(>ear upon a nipple, but I Jlml 
tlicm much longr^r. See bb Annol. Acftd. lib. i, eap. xv. 

13 
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capable of that turgescency which is necessary to adapt the 
sentient extremities of the nerves to receive impressions, so I 
suppose the villi of the intestinal tube are able to exert a similar 
erection or turgescency, in order to make the small absorbents 
stand rigidly open, and thereby act like capillary tubes of glass 
or other hard substances : and perhaps such membranes as the 
pleura, peritoneum, &c. may be without villi, because such pro- 
cesses would be less proper for affording the smoothness of sur- 
face required for the motion of one viscus upon another ; but 
to answer the same purpose they may have a network of blood- 
vessels surrounding the absorbing pores, which reticulation, by 
its turgescency, may make the pores stand rigidly open as those 
we have observed upon the villi (lxxxviii*). But this being 
a less perfect organization, and used here, merely because the 
more perfect, or villous, would be incompatible with the mo* 
tion of the viscera upon those membranes, may, for that rea- 
son, be more liable to fail in doing its office, and thereby 
occasion dropsies of those parts ; nothing like which seems to 
happen to the villi, which do not, as far as we know, ever 
fall in absorbing chyle so as to occasion a disease. 

The orifices of the lacteals and lymphatics, therefore, by 
acting as capillary tubes, in consequence of a particular organiza- 
tion near their beginnings, are capable of absorbing the chyle 
and lymph ; and as a capiUary tube of glass being put into a 
basin of water will attract the water to a considerable height 
above the surface of that fluid, so the animal tubes or ab- 
sorbents, merely by their attractive power, may not only im- 
bibe but convey the fluid at least as far as the first pair of 
valves, whose distance from the orifice of the absorbents is pro- 
bably very small. But whether the force of attraction extends 
much farther than the first pair of valves may be a question. 
Some have suspected that these fluids were propelled forwards 
principally by this attraction, but it is not necessary to admit 
such a supposition, in order to explain the motion of the chyle, 
or of the lymph, because the vessels which convey these fluids 
are believed to have muscular fibres, which being stimulated by 



(lxxxviii.*) As mentioned in Notes lxxxii and lxxxui, this doc- 
trine of absorption is now exploded. The serous membranes are co- 
vered with smooth pavement^itheUom, 



LYMPHATIC SYSTEM. 195 

the fluid inay contract peristalticallj^ and press the fluid for- 
wards firom one pair of valves to another. 

The lymphatic system is very full of these valves^ much more so 
than the venous^ and the reason of this difference seems to be^ 
that the blood in the venous system is strongly pressed forwards 
by the vis a tergo from the action of the heart and arteries^ and 
therefore its course is less liable to be interrupted by any acci- 
dental pressure. But the motion of the absorbed fluid in these 
vessels having no such force^ but only that of the attraction at the 
orifice^ and the peristaltic contraction of the coats^ might easily 
be overcome by any lateral compression^ were it not for the 
valves^ which seem to be given to prevent the retrocession of 
the lymph being considerable^ and to make any lateral pres- 
sure^ instead of preventing^ rather promote its passage to the 
heart ; and as the lymphatic vessels in the human subject not 
only accompany the arteries^ but in many places pass under 
them^ when the course over them is as direct, it would seem 
probable, as some physiologists have suggested, that this was 
done in order that they may have the pulsation of such arteries 
communicated to them, which pulsation, inconsiderable as it is, 
may rather promote the passage of the lymph. 



CHAPTER XIII. 

CONTAINING SOME PATHOLOGICAL OBSERVATIONS RELATING TO 
THE LYMPHATIC SYSTEM. 

The fluids which lubricate the different cavities of the body 
are sometimes collected in these cavities in an extraordinary 
quantity^ and form dropsies^ such as the ascites^ anasarca, 
dropsy of the pericardium, thorax, tunica vaginalis, &;c. 

In a former chapter we observed, when speaking of the 
Ijrmph that moistens such cavities, that its properties vary in 
different circumstances; that in these dropsies the fluid that 
is let out by tapping is generally as thin as water, and in- 
stead of coagulating, when exposed to heat, only becomes a 
little turbid. Sometimes indeed it agrees with the serum of 
the blood in coagulating by heat, and sometimes it flows from 
these cavities in a viscid or ropy state. In all these cases the 
fluid occasioning the dropsy is different from the fluid that 
naturally moistens those cavities, which, in experiments related 
above, was found to agree with the coagulable lymph of the 
blood, in the circumstance of jellying merely by exposition to 
the air.^ 

These circumstances being considered, I think we may 

* The water in the ventricles of the brain should, I believe, be excepted, as I 
never saw it jelly, even when exposed to heat (lxxxix). 

(lxxxix.) The fluid of a blister, when let out and set aside, fre- 
quently coagulates spontaneously : see the careful observations by Dr. 
A. Buchanan, in the ' Proceedings of the Philosophical Society of Glas- 
gow,' No. 7 ; and note to the English edition of Gerbcr's 'Anatomy,' 
p. 105. As observed in Notes lxviii and lxix, the fluid of the lym- 
phatic vessels and of the pericardium does not always coagulate sponta- 
neously when taken from healthy animals. The eflFect of heat on some 
fluid from the vaginal tunic of the testicle \b mentioned in Note xvii ; 
and the coagulation of that fluid, at the temperature of the air, when 
mixed with serum of blood or with some other substances, in Note xviii, 
p. 31. 
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tliCQce be led to a more correct notion about the causes of 
tliOBC drapsieg, wliich causes bave been supposed to be eitber 
hu increased secretion^ or an impeded absorption^ or a rupture 
of the lymphatic vesael ; none of which probably, strictly speak- 
ing, gave rise to such morbid coUections of water* For if 
merely an increased secretion or an impeded absorptiou was 
the cause of an ascites or an anasarca, tlien the fluid let out 
should resemble that contained in these cavities in Uving aui- 
mab. The same reasoning holds good against these dropsies 
being occasioned by the rupture of a IjTnphatic vessel i that is, 
the fluid evacuated is not similaT to what we found eouttiined 
in those vessels in our eipcriments^ where the lymph jellied on 
exposition to the air. 

And as we obsened in those experiments, that these fluids 
approached nearer to the nature of those found in dropsies^ in 
proportion as the animal was weakened^ or reduced, as parti cu- 
hirly in the dog fed eight days on bread and water, is it not 
therefore more probablCj that in these kinds of dropsies there 
is something more than an increased secretion, or an impeded 
abeorption? that is, there is a perversion of the secretion, or 
the vessels throw out a fluid difleront from the natural one; 
which may happen, either from the exhalant arteries being 
themselves altered by disease, so as to change the properties 
of tlie fluid which passes through tbem, or from the mass of 
blood being vitiated or abouuding so much with water as to 
affect this secretion ; thence these dropsies are not primary dis- 
eases, but the consequences of others, and a diseased Uvcr, 
spleen, or lungs, which so often accompany these dropsies, arc 
not so properly to be considered as giving rise to them by 
causing a rupture of a lymphatic vessel, or obstructing the 
course of the lymph, as by affecting chylification and sanguifi- 
cation ; for when the liver, for example, is diseased, and the bile 
deficient in quality or in quantity, the food not being praperly 
tissimiiated, may make a bad blood, which may affect the 
vessels, and may let go its water into these cavities* 

But although from these considerutions it seems probable 
that an obstruction or rupture of the lymphatics is not the 
cause of these drop&ies, where a mere water is found in those 
cavities, yet they niay occasionally be the causes of others. If 
a lymphatic should burst in a person in health, a dropsy may 
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ensue ; but the fluid would possess the properties which that 
lymph does naturally^ and be either found coagulated^ or would 
be capable of coagulation^ when let out ; the same may be ob- 
served of an increased secretion^ or of an obstruction of a 
lymphatic vessel ; the fluid would differ from mere water^ and 
would either coagulate or be viscid. Instances of such fluids 
sometimes occur in dropsies. 

Thus a viscid ropy fluid has been let out of the abdomen, 
not only in the dropsy of the ovarium, in which such a fluid is 
commonly met with, but likewise sometimes in the ascites in 
men. 

In like manner, the cellular membrane is sometimes flUed 
with a gelatinous fluid, which does not ooze out when the in- 
teguments are scarified^ nor does it retain the impression on 
being pressed with the finger^ as in the common anasarca ; this 
was remarkable in a woman that was in St. George^s Hospital 
a few years ago^ and who at the same time had an obstruction 
of her menses, but no other symptom of ill health. The legs 
in this woman were swelled to twice their ordinary size, but 
did not pit on being pressed with the finger. A case of the 
same sort may now be seen in one of the nurses at St. Bartho- 
lomew's Hospital. 

A similar gelatinous fluid is sometimes seen upon cutting 
into tumours of the rheumatic kind near the ligaments of the 
joints ; and Dr. Lower observed, that it was common to find 
the pericardimn filled with a jelly in dead bullocks. 

As we have remarked of a rupture of the lymphatic vessels 
in an animal in healthy that the fluid which escapes will co- 
agulate^ so we may observe of a wound of such a vessel, the 
lymph which oozes from it, if the person be in health, will not 
be a mere water, but will be like the coagulable lymph of the 
blood in jellying on exposition to the air, only a little later than 
the blood itself does, if we may judge from what is observed in 
Chap, vii, pp. 157 et seq. A case of this sort I saw in a butcher, 
who, by letting his knife fall upon his shin, cut some of the 
large lymphatic vessels which pass over the tibia, as represented 
at c c, Plate I, fig. 1. Prom this wound there flowed a consider- 
able quantity of a clear lymph, which, being confined by the 
dressings, jellied, and then, at first sight, appeared like a whitish 
fungus, but being loose could be removed with a spatula. 
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Some cases of wounds of lymphatics are related by the late 
Professor Monro,* who describes a white funguB as apt to arise 
from them ; but aince seeing the case above mentioned, I can- 
not help suspecting that, notwithstanding the accuracy of that 
gentleman^ he had met with a deception of this sort. My 
patient, like his, was cured by tight pressure, and lint dipped 
in a solution of \itriol. 

When a blister is applied to a person not much weakened 
by disease, as for example, behind the car for the tooth*iche, or 
to one who labours under a violent fever or an inflammation, 
we find, on removing the cuticle, a serous fluid discharged. 
This fliddp I have found, coagulates by heat, exactly like the 
serum of the blood, or the white of an egg. Alter this serous 
fluid is let nut from the blistered part, we sometimes see over 
the inflamed skin a white crust or jelly, whicli is easily re- 
moved^ and seems to be the coagulahle lymph of the blood, 
which has been thrown out by the inflamed exhalant arteries, 
and had jellied amidst the serum, When this jelly is more 
condensed, it appears not much unlike a lecond cuticle,^ 

It is a fact universally admitted by phydologistSj that all 
parts of the human body are bibulous, or imbibe fluids applied 
to them J thus, garlic applied to the skin is soon smelt in the 
breath, and tiu^pentine rubbed upon any part of the body 
soon gives to the urine a \iulet-like smelL In like manner, 
lM)isonous substances arc sometimes taken into the constitution, 
The variolons matter, inserted under the skin by the point of 
a lancet, produces the smallpox, and the venereal matter, in- 
troduced by a chancre, occasions the lues venerea. These facta 
have been long known, but it m still a question by what chan* 
nels these siibsstanccs enter the hcMlv, whether bv the common 
veins, which have most generally been suspected to absorb, or 
by the lymphatic vessels {see Note lxxku). 

How little probability there is of the common veins doing 
this ofliee has been oljserved above ; but there are many cir- 
cumstances which prove that the lymphatic vessels perform it; 
and there are some appearances in diseases which cannot 
otherwise be well accounted for. 

For example; after the insertion of the variolous matter 

* Ucd. Ei»4ii|t, vol* V, arL stiviL 

' In drwimiciJ cjut«t the flniik dkeliarfril l*y lilwteif *rc more watoj* 
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under the skin of the snn, in inoculation^ before that matter 
enters the constitution so far as to produce any fever or eruption, 
the lymphatic glands in the axilla most frequently swell or 
inflame ; a strong presumption that it is through the channel of 
the lymphatic system that this poison enters the constitution. 

After the application of the venereal matter to the genitals, 
where the skin is abraded, before the lues venerea is occa« 
sioned, there is commonly an inflanmiation of the inguinal 
glands, which circumstance renders it probable, that in this 
case, too, the poison enters by the lymphatic vessels. 

On the application of blisters, we sometimes find lymphatic 
glands swelling between the part inflamed by the blister 
and the heart.^ Thus the axillary glands sometimes become 
painful from a blister between the shoulders; and I once 
frt)m this cause saw glands swell where they are not commonly 
met with on dissection. It was in the case of my ingenious 
friend, Mr. H. Apothecary, who, having applied a blister to his 
back, observed some small swellings opposite to the inferior 
costa scapulse ; he showed them to me, and I told him they 
were glands inflamed in consequence of an absorption of a part 
of the cantharides, and would subside on drying up the blister, 
which accordingly happened. 

It may be worth remarking, that these cases of glands swell- 
ing in consequence of the application of blisters, fmmish the 
strongest arguments in favour of the lymphatics being the in- 
struments of absorption ; because where a blister is applied, the 
skin is only inflamed and not eroded, so that if the acrid mat- 
ter gets into the lymphatic system, it can only be by absorp- 
tion. Whereas, when the variolous matter is inserted with a 
lancet, or the venereal matter enters from a chancre, we might 
question whether it got into the lymphatics by absorption or 
by an erosion of the side of those vessels. But when the lympha- 
tic glands swell in consequence of a blister, it seems deci- 
sive in favour of the poison entering the lymphatic system, 
merely in consequence of that system being endowed with a 
power of imbibing whatever is applied to the surfaces of the 
body. 

Poisons which enter the constitution, besides being disco- 
vered by their affecting the lymphatic glands, can sometimes 
' See Professor Monro, De Yen. Lym. ValT. p. 93. 
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be traced by their effects on the lymphatic vessels* A case of 
this sort, in consequence of the bite of a gnat, was lately ob- 
served by my ingenious friendj Dr, Maddocks, physician to 
the London Hospital, This patient, as Dr, Maddocks informs 
me, had been weeding in a garde d, and bad been bit near the 
root of her thumb , where a painful tumour appeared. Soon 
after which one of the axillary glands inflamed and swelled, 
and from the tumour of her thumb to the as ilia, the ascent of 
the matter could be traced by a painful ridge or cord, wMcb 
went on the fore part of the cubitus^ and inside of the arm^ 
exactly in the situation of the lymphatic vessels shown in 
Plate IV, fig. 2, ffj kf one of which seemed to be inflamed in 
consequeiice of the absorption of the poisonous matter, 

1 have likewise lately seen the ghmd jnst above the inner 
condyle of the os humeri, as is represented Plate IV, fig. 2, d, 
swelled in consequence of a wound and suppuration on the back 
of the middle finger. 

In ulcers of the legs, the matter is sometimes absorbed and 
carried up the lymphatics, till it arrives at the glunds in the 
^oin, where it occasions a bubo; which bubo, as has already 
been observed at page 129, differ* from the venereal one in 
being at the lower part of the groin, vi%. in the glands, /, f, 
Plate I, fig. I. 

I have even seen the matter of an issue in the leg produce 
such a bubo by absorption, and in thb case too the matter 
could be traced by a painful line in the inside of the thigh in 
tlie course of the lymphatic vessels, represented in the same 
plate* 

Matter formed in the joints, on being absorbed, likewise 
produces such buboes,* 

And milk which has stagnated in the breaat creates a painful 
swelling in the axillary glands. 

The astiUary glands are likewise frequently observed to swell 
in consequence of cancel^ in the breast ;^ and it is found to he 
of no use to extirpate the Ijreast itself, unless the infected glands 
can likewise be removed | for otherwise the cancerous humour 
left in the glands may renew the diseftse; and indeed when 
these glands are aifected in consequence of a cancer, the ope- 
ration of extirpation must be very precarious, as we can u«ver 

" See Dr. tltmitfr'i Medioii Comitieiitarieft. ^ M^mnnDtV^n, Lymph, Vilv. p. 92. 
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be certain that the matter whicli haa got m far as ttese glands 
may not also have got a little farther, and have entered the 
constitutian, 

la caneers of the lips, the lymphatic glands under the angle 
of the lower jaw^ and on the side of the neck, are apt to swell 
from the same cause, viz. the absorption of the cuncerous mat- 
ter- And the Mke swellings may be produced by the absorption 
of the venereal virus from sores in the lips. I have seen these 
glands swell in consequence of gum-boils^ which frequently ap- 
pear on the upper jaw, from the fang of a rotten tootli making 
its way through the jaw, and producing a suppuration that 
sometimes bursts outwardsj sometimes into the socket of the 
tooth, and sometimes disappears without rupture; in which 
case I have several times seen the glands under the angle of 
the lower jaw sweU and become painful, during the few days 
that the boil was diminishing. 

In short, wherever there is ao erosion or ulceration of the 
body attended with acrid matter, that matter is apt to be ab- 
sorbed, and in passing into the constitution commonly inflames 
the lymphatic glands which lie between the part eroded and 
the thoracic ductj a fact well deserving the attention of the 
surgeon, who might otherwise take these glanduhir tnmoura 
for primary diseases, and might expect to cure them i?iithout 
attending to the ulcers themselves, but in vain ; for being oc- 
casioned by the absorption of acrid matter, they wiU remain so 
long as the matter continnes to be absorbed; but that matter 
being once removed, these glandular tumours will generally 
subside of course. 

And moreover, m it freqnently happens that these poisons 
are not iramediately absorbed, but remain for some time in the 
wound before they enter the vascular system^ it gives ns an 
opportunity of preventing the disease by cutting out the morbid 
flesh, and thereby extirpating the poison before absorption \um 
taken place ; a practice that has been used succeasfuUy for the 
bite of a mad dog, and cannot be too strongly recommeoded, 
as it seems to be the only certjiin way of preventing the ill 
consequences of such an injury. In tliose cases where the knife 
cannot be used, the ai»plieation of the actual or potential cau- 
teries has been recommended ; for thejie cauteries, by ik'stnjying 
the poisonous matter, and the jmrts which it hai already tainted, 
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may pfeaerv© the constitution from tlie infection. It is also 
probable tlmt the yenereal poiaoii might be pre%"euted from 
entering the constitutionj if immediately npon the appearance 
of a chancre the patient would snbmit to the excision of that 
chancre, or to have a caustic applied to it. In hke manner, 
since it is known that when the cancerous matter is once ge- 
neratedj whether in the mamma, testis, or any other gland^ that 
such matter, on being absorbed, will infect the other parts of 
the body ; is it not therefore a strong argument in favoar of the 
early extirpation of cancers, that the longer they are suffered 
to remain, the more probability there will be of the cancerous 
humour being taken up by the absorbents, and spreading the 
infection ? 

As the lymphatic vessels pass through the lymphatic glands 
in their way to the thoracic duct, when these gUinds arc ob- 
structed, the lymph, not being able to get into that duct^ is 
retained in the extremities ; thence we so often see dropsies the 
consequences of diseased lymphatic glands ; which dropsies can- 
not be cured till the obstruction of the gland be removed* But, 
as I have already observed, the lymphatic vessels do not con- 
stantly pass through glands, but some of them pass by their 
sides ; thence it is possible that a gland may be perfectly ob- 
structed, and yet the lymph may get by the collateral branch 
of a lymphatic into the thoracic duct, and not be retained in 
the extremity so as to occasion a dropsy or oedema. In like 
manner, a gland may be perfectly eroded, or may be cut out, 
sometimes without the hmph being thereby prevented getting 
into the thoracic duct. And it may also happen, that the ve- 
nereal or other poison may, upon being ab^^orbcd, pass into 
the constitution by one of these lateral branches without en- 
tering a lymphatic gland or inflaming it* That this is probable 
the reader may believe, upon looking over the plates, parti- 
cidurly Plate II, where the mercury appears to have passed 
from the groin the whole length of the trunk without entering 
a lymphatic gland* From which fact may be understood how 
the venereal poison sometimes enters the constitution, and 
produces the lues without occasioning a bubo, an instance of 
which I saw lately. And the ^ ariolous matter introduced by 
inoculation, although frequently producing inflammation and 
siielling of the lymphatic glands, yet is not always attended 
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with those symptoms : to which may be added^ that another 
reason why these poisons do not constantly affect the lymphatic 
glands in their way into the body, may be the lessened sen- 
sibility of these glands in some particular cases ; whence the 
same poison which at one time would have produced the worst 
effects, may at another pass through these glands without in- 
flaming them. 

And lastly, not only obstructed lymphatic glands sometimes 
occasion dropsies, but also whatever impedes the passage of the 
lymph into the veins ; whether it be a thickening of the coats 
of the jugular or subclavian veins near the termination of the 
thoracic duct, or a tumour of the aneurismal, scirrhous, or 
encysted kind, contiguous to any part of the lymphatic system ; 
for such tumour, by compressing the lymphatic vessels, may 
prevent the return of the lymph, and may thereby occasion a 
dropsy or oedema of the parts from which these vessels originated. 

Upon the whole, whoever carefully views the lymphatic sys- 
tem must be convinced that, as it explains and points out the 
cure of many diseases, it deserves the attention of the practi- 
tioners of the healing art. And as it is so generally diffused 
through the animal kingdom, it strongly claims the regard of 
those who vrish to inquire philosophically into the animal eco- 
nomy, especially as, by the knowledge of this system, we are 
now flattered with the hopes of ascertaining the use of the 
lymphatic glands, the thymus, and the spleen ; which discoveries 
are to be the subjects of the Third Part of these Inquiries. 
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PREFACE. 



The following sheets* comprise tlie remaining part of thn 
iliisicovcries and experiments uf my late friend Mr. William 
Hcwson, in whose deatli the public sustained an almost irre- 
[mrablc loss ; the loss of a genius, whose superior abilities in 
iii^ profession rendered him eminently conspicuous among his 
coterai>orarieSj and I liave no doubt will transmit his fame to 
posterity, enrolled among the highest names of antiquity* But 
to the men of science of this age, hia talents require no com- 
mendation from my pen. 

Unfortunately for the world, liis death prevented him from 
eompletitig the work he had begun : the first chapter of this 
treatiJ*e only was written by him, mid read in the Royal Society, 
June 17th and 2 kh, 1773 ; which was afterwards published in 
the second part of the sixty -third volume of the Philosophical 
Transactions ; and it b much to be lamented; that among hii 
papers wc have not foimd the smallest note upon the subject 
of the other four chapters. But a three years^ acquaintance, 
during the greate«t part of which the stricteiit intimacy and 
friendship subsisted between us, aflfordcd me numberless oppor- 
tunities of discoursing with him upon this subject, and of 
making myself perfectly acquainted with his ideas; besides 
which, as I had the advantage of assisting him iu other anato- 
mical piusnits^ it w as frequently my good fortune to make and 
repeat many of the experiments ; by which means I became 
not only better acquainted with the doctrine, but also perfectly 
confirmed in my knowledge of its truth- 

As far as I can recolleet, I have recited the experiments in 
the order they were made by Mr. l!f*wson ; but lest I might 
errj or not represent facts in their true state, 1 have repeated 
all the esperimcnta frequently since hi» death, and have written 
them circutnitantially tis tliey appeared to me. But to make 

U 
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these experiments with the attention and circumspection neces- 
sary upon so curious a subject, requires more time than my 
other employments would permit, on which account I have 
been • obliged to defer the publication of them till this time, 
when I hope their greater accuracy will in some measure com- 
pensate for my delay. 

I have chosen to publish them under the form of chapters 
and sections, for the sake of more precision for those who are 
not much conversant in anatomy; at the same time I flatter 
myself this method will not be wholly unacceptable to those 
who have made that branch of natural philosophy their parti- 
cular study: for as the facts are numerous, by this method 
they will be referred to with much greater facility, and the 
propriety of the inferences will be judged of the more readily. 

To such gentlemen as are not well acquainted with ana- 
tomy, the subject, from the quantity of new matter it contains, 
may appear obscure ; but as this is a doctrine in which not 
only the medical part of the world, but philosophers in general, 
are much interested, we most earnestly entreat them to sus- 
pend their judgment till they have deliberately considered all 
the facts. The inductions will then, I presume, be thought just. 

As it is the ultimate end of philosophy to investigate truth, 
so it must afford the greatest pleasure to generous minds to 
embrace it, in whatsoever form they find it. The remarks 
and criticisms of such I shall esteem the greatest obligations. 
Some there may be who, having early imbibed prejudices, will 
find it very diflScult to shake them off; others may be very 
unwilling to believe that they have erred both in opinion and 
practice all the preceding part of their lives. I shall at all 
times esteem it a happiness and an honour to remove the 
doubts of these gentlemen, not so much from a wish to per- 
suade by argument, as to convince by demonstration. 

And as many gentlemen who are not possessed of glasses 
may be desirous of seeing the experiments upon the blood, I 
shall at all times be happy in showing them to such gentlemen 
as will do me the favour of calling upon me. 
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CHAPTEE I. 

ON THE FIGURE AND COMPOSITION OP THE RED PARTICLES OF 
THK BLOODj COMMONLY CALLED THB BED ClLOfiULE^. 

Tu E red particlea of blood in the hamati subject have, siucc 
the time of Leeuwenhoek, been so generally allowed to be 
splicrical, tlmt in almost all books of physiology they are de- 
nominated red globules (xc). A few autliors, however, have, 
at different timers, doubted whether they were spheres, and 
amotigat tlic rest Father de la Torr^, whose curioua observa- 
tions, together with his glasses, were presented to the Royal 
Society, anno 1766. 

It is a curious and important fact, that these particles are 
found so generally through the animal kingdom, that is^ they 
are found in the human species^ in all quadrupeds, in all birds, 
in all umpbibious animats, and in all fish, in which animalt 
tbcy are red, and colour the blood. 

The blood even of insects contains particles similar in shape 
to tho^e of the blood of more perfect animals, but differing in 
colour (xci). 



(xc*) Senac* fir»t meutiona tliem bm spherical, and subst^quently 
states that, far from beiug litde spheres, their shape L? lenticular, com- 
paring them to lets tils. Bal the corpuscleB were cornmouly considered 
to bo vphencal in Hewson's time, and even long aft^rwartli. The error 
is hardly now completely thscarded* 

(xcr) An account of Mr. Newport * s obsermtiona on *'Thc Develop- 
ment of tbe Blood-Corpusck in Inaects and other Invertebrata, and it« 
Comparison with that of Man and the Vertebrata,*' will be found lu the 
'Proceedings of the Eoyai Society,' Feb. 6, tB45« A paper was read 

*■ TrtiU de U StnuHure da Ooeiir, torn, ii, pp* 01, ^G^ ftil. 1749. 
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In water insects, as the lobster and shrimp, these particles 
are white ; in some land insects, as the caterpillar and grass- 
hopper, they appear of a faint green when in the vessels, as I 
am persuaded from experiments. I have seen them in an in- 
sect no bigger than a pin^s head, and suspect they exist almost 
universally through the animal kingdom. 

What is so generally extended through the creation, must 
be of great importance in animal economy, and highly deserv- 
ing the attention of every inquirer into the works of nature. 

before the same Society, June 19, 1845, by Mr. Wharton Jones, "On 
the Blood-Corpuscle considered in its different phases of development 
in the Animal Series." 

Mr. Newport states that the matured blood-corpuscles in the in- 
vertebrata are always oat-shaped, or oval, but change their form when 
removed from the body. They commence as minute rounded molecules, 
which are gradually developed into nucleated oat-shaped coipuscles, 
within which nucleoU are formed. These corpuscles he re^urds as 
analogous to the white corpuscles of vertebrata. When matured they 
become diffluent, liberate their nudeoH, and supply plastic fluid to the 
blood. Nearly the whole of these corpuscles oisappear in this way in 
lepidopterous insects, during the first few days of the pupa state, when 
the organic changes are most active, and very few remain in the perfect 
insect. From these observations, Mr. Newport, like the physiologists 
cited in Note cxviii, regards the blood-corpuscle as analogous in func- 
tion to the secretii^ cells of glands. The further development of the 
nucleoli into discs, as stated in his paper, he is now satisfied is incorrect. 

Mr. Jones recognizes three phases in the development of the blood- 
corpuscle, which he respectively names the phase of granule-cell, the 
phase of nucleated-cell, and the phase of free cellseform nucleus. In 
the iuTcrtebrata and oviparous vertebrata, the blood-corpuscle ex- 
ists only in the first two phases. It is found in all the three phases 
only in man and the mammalia. In the phase of free cellseform nucleus 
it is the well-known red corpuscle of man and the mammalia. The 
red corpuscle of oviparous vertebrata belongs to the phase of nucleated- 
cell. In the invertebrata the blood-corpuscle in the phase of nucleated- 
cell does not attain a perfect coloured stage, as in the oviparous 
vertebrata, but it may be met with slightly tinged red. 

In the lymph of oviparous vertebrata there are granule-cells and 
nucleated cells ; in the lymph of man and the mammalia there are, in 
addition to these, free ccllseform nuclei. In fact, as regards corpuscles, 
the lymph of the vertebrata is identical with their blood,— the principal 
difference being that, as regards the lymph of the oviparous vertebrata, 
the nucleated cells have not attained to tne perfectly red stage, whilst, 
as regards the lymph of man and the mammalia, the free cellaeform 
nuclei have not attained to their perfectly red stage. A more complete 
account of Mr. Jones's views will soon be published in the ' Philosophi- 
cal Transactions.' 
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Tlib subject becomes the more iuterestmgj so much reasoning 
in the theory of medicine biding built on the properties of 
those particles. 

It is by the microscope aJone that we can discover these 
inirticlea ; and as some dexterity and practice are required in tbe 
UijiC of that in§trumentj there have not been waiitiug men of 
character and ingenuity, who^ having been unsuccessful in their 
own experiments, have qne«itioned the validity of those made 
more fortunately by others* Some have gone so far as to as- 
sert that no credit can be given to microscopes; that they 
deceive usj by representing objeeta different from what they 
really are (xcii). 

These assertions, thougli not entirely without fonndationp 
wlien we speak of one sort of microscopes, are very unjustly 
applied to them alL In compound raicroscopeSj when the 
object is viewed through two or more glasses^ if these ghisses 
be not well adapted to the focus of each other, the figure of 
the object may be distorted ; but no such circumstance takes 
place when we view an object through a single lens. All who 
use spectacles agree that the figures of objects appear the same 
through them, as they do to the naked eye. And as tlie single 
microscope hafi, like the spectacles, but one lens between the 



(xcii*) The differences in the re»ulta obtained by the use of the 
microscope have often been cited, especially by Dr. Bo«tock, to 

prove the inutility of this instrument in aiifltomical and physiological 
mquirics. Bnt. on tbe eame prineiple, the use of the liaked eye 
tnight be objected to ; for there are observations made by it nearly or 
quiie as discordant as those whieh have resulted from the use of the 
microscope. Let any oue» for example, attend to the descriptions given 
by various eminent men, who have used the naked eye only, of the inti- 
mate sttructure of the boues, or of the tilaraentous and adipose tissues* 
Yet these very subjects have been made so clear by the aid of the 
microscop, that no anatomist in now likely to fall into the old error of 
confounding these two last-named tissues, or, in distinguishing tbern* 
to jitid it necessary to have recourse to the evidence of remote pbyeio* 
logical and pathotogicid phenomena. With the microscope, too, Harvey 
ccmld have shown a direct prouf of bis great discovery of the circula- 
tion of the blood, wliieh ttiok so mucli timr to establish hy infereace 
from ohsenations with the naked eye* A curious eoUcctian might he 
formed of the errors of anntoniiral ob^ervatioDS made by the naked eye 
eom pared with the ernim whieii have nriscii from the use of the micnj* 
teope. 
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eye and tte object, tliere is no reason to suppose the one can 
deceive ns more than the other* The compound having a 
larger fields is more pleasant than the aingle microscope for 
many purposes ; but the single should be always preferred by 
those who wish to ascertain the figures of minute bodies. It 
was this instrumentj supported on a scroll, as delineated by 
Mr* Baker (Microscope made Easy, plate 2, chap, ix), that has 
been used in these experiments, and almost aU the observa- 
tions were made with lenses, as they are prepared by some of 
our more skilful workmen in London* One observation only 
was made by means of those globules made of glass^ which the 
iugenious Father de la Torre presented to the Royal Society, 
and wliich they were so obliging as to lend to me* Of these glo- 
bules, two only were fit for use when they came to my hands } 
viz, that which, according to Father de la Torre, magnifiejs the 
diameter of the object 640 tiraes^ and that which magnifies 
1280 times. The lenses of the greatest magnifying power 
made in London, are those of i^ of an inch focus ; which, even 
allowing eight inches to be the focal distance of the naked 
eye, magnifies the diameter of the object only 400 times ; a 
power much inferior to what may be obtained by globules^ and 
particulaj'ly by that globule which, according to Father de la 
Torre, magnifies the diameter 1280 times) and this globule I 
have used in some of these experimente. But our lenses, 
though inferior in magnifying power to these globules, are 
much superior in distinctness. The globules are full of clouds 
made by the smoke of the lamp used iu preparing them, and 
the object can be seen only through the transparent parts of 
the globules, winch makes it difficult to get a satisfactory view 
of it ] this, with the trouble of adapting the object to the focus 
of the glass, made me prefer our own lenses for all the experi- 
ments mentioned in these sheets, except one ; and it is but 
doing justice to the ingenious gentleman above mentioned, to 
ackno%vledge that the greater power of his glasses was founds 
in that experiment, more than to compensate for their want of 
distinctness. 

These particles of the blood, improperly called globules, are 
in reality flat bodies ; Leeuwenhoek and others have allowed 
that in fish, and in the amphibia, they are fiat and elliptical, 
but in the human subject and in quadrupeds almost all micru* 
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scopical observers have agreed iai their being upkerieal {xciii}* 
\Vhf?n we conaider liow many ingenious persons have been 
employed in examining tlie blood with the best microscopes, it 
wiU appear wonderful that the figure of these particles should 
have been mistaken ; but our wonder will be lessened when we 
consider how many obvious things are overlooked^ till our at- 
tention is very particularly directed to tliein ; and, besides, the 
blood in the human subject and in quadrupeds is so full of 
these particle^ that it is with great difticulty we can see them 
separate, unless we find out a method of diluting the blood. 
It is to such a discovery that I attribute my success in this 
Lnquirjv; for having examined the blood as it flows from the 
vessels of the hunism body, it appeared a confused ma^Sj not- 
withstanding T spread it thin on a glas^, or a piece of talc. 
It then occurred to me to dilute it, but not with water, for 
this I knew dissolved the particles, but with serum, in which 
they remained ini dissolved (xciv). By the seinim I could dilute 
it to any degree, and therefore could view the particles distinct 
from each other | and in these experiments I found that these 
particles of the blood were as flat as a guinea (xcv), I like- 



(xeiii) See Note xc. 

(xciv.) Mays* roentiouB the diflereace between the elFect of serum 
(Uid water on the corpuscles* That they are not thssolved by water was 
observed by Dr. Young.** It merely deprives theai of their colouring 
matter, leaviug uiubssolved the pale membranous base of the diac, aud 
the imeleuB alBo, wbeu there is one ; see Note cti, pp^ 222-3 : nud for 
iin necounl of the action of water, and fluida of different densitieB, ou 
ttie blood-corpuscSeB, with n deaeriptiou of tbeir power of endosmose and 
i'sosnioae, see the obserrations by Dr. R^s and Mr. Lane,^ The cor- 
pUiiclcH should be examined in tbeir own serum ; for it may be diAHcult 
to distinguish their outline in the serum of aaother animal^ which is 
apt to cauBe them to a^^gregate into clamps. The st-nim of the horse 
hits this effect remarkably on the coi^uscles of many mammalia ; the 
addition of a small quantity of salt to the serum will Uiiuinish or destroy 
the clumping of the corpuscles; see Notes xxiu and rxi* 

(xcv.) They are not nearly so thin, in relation to thcLr breadth, as 
a guinea, the thickness of wbich is about a nineteenth of its diameter* 
Or, llodgkiu and Mr, Lister,"* indeed, state the thickness of the blood- 
corpuscle to its diameter as I to 45 ; but this must be a misprint. 
From measurementi of the tliickucas, at the circamfereucc, of the 

' Museiilonim Artifidosa Fabiica, 4ta« *^ Guy'i Honpital ReportSt tSil, VoL vi; 

tixil UttUv. 17^1, p. too* Aud lH43p voL h 

*' Medical LilcmUire, Svo, Load. lB13t *^ Piiilo»ophk*l Magmzitt*!, or Anaili,&e. 

p. ,*I7. whu, 1827, p. ryS, 



21G BED PARTICLES 

wise observed, that they had a dark spot (xcvi) in the middle, 
which Father de la Torre took for a hole ; but upon a careful 
examination I found it was not a perforation, and therefore 
that they were not annular. I next made experiments by 
mixing these particles with a variety of other fluids, and ex- 
corpuscles of several mammalia/ I find that it is generally between one 
third and one fourth of the diameter ; and the average thickness of the 
human blood-corpuscle I estimate at ttIttj^^ °^ *° English inch, and 
the diameter at ^-^Vry^^* These proportions are shown by the figures in 
the 'London and Edinburgh Philosophical Magazine' for Aug. and Sept. 
1842, pp. 109, 170. More than a century ago, Jurin** estimated the 
diameter of the blood-corpuscle of man at -ji^^jiih. of an English inch ; 
and Senac,*' afterwards, at g^g^^^th and ^^^th of a French inch ; all, I 
have no doubt, most accurate measurements of a great number, though 
not of the majority, of the corpuscles in any drop of human blood. 
According to Senac,^ the Enghsh physicians regarded the corpuscles as 
hollow on both sides ; which he disbelieved, concluding, I think, like 
many of the old observers, only A-om what he saw in the lower vertebrate 
animals. But in man and the mammalia generally, it is certain that 
many of the corpuscles have, like a biconcave disc, a depression on each 
side of the broad surface ; as inferred by Dr. Young,* and proved by 
Dr. Hodgkin and Mr. Lister.' Some of them are without the depression, 
and quite flat ; a few may even be slightly swoln on the broad surfaces, 
and still more so at the edges, so that their relative thickness is variable. 
This doubly convex form is very remarkable and general in the cor- 
puscles of young embryos. Varieties in the form of the corpuscles are 
mentioned in Notes cvi and ex ; the size and form of the corpuscles in 
different animals, in Notes xcviii and cxvii ; and the central spot of 
the corpuscles of mammals, in Note xcvi. 

(xcvi.) The central spot of the blood-corpuscle of mammaha should 
not be confounded with the nucleus of the blood-corpuscle of oviparous 
vertebrata, described in Note cii. The central spot is not visible in 
the best focus and Ught ; then, if the object-glass of the microscope be 
so sUghtly removed from the corpuscles as not to destroy the distinctness 
of their contour, a dark spot will appear in their centre ; if the glass be 
next so far moved towards the corpuscles as to place them slightly 
within the focus, the dark spot will become bright ; and when in a 
clear light the spot \s altogether invisible, it may be instantly brought 
into view by diminishing the Ught, without altering the focus. Senac'^ 
described the centre of the frog^s blood-corpuscle as sometimes wliite 
and sometimes black ; and Delia Torre** depicted a like variation in the 
centre of the corpuscles of mammalia, though he mistook it for a hole. 

• See the Tables at the end of this « Med. Liter, p. 546, 8vo, Lond. 1813. 

chapter, Note cxviii*. f Phil. Magazine, 1827, vol. 2, p. 132. 

•» PhiL Trans. 1718, toI. xxx, p. 762. f Traits du Cceur, ed- 1749, torn, ii, pp. 
c Traits du Cceur, torn, ii, p. 655, ed. 656-7 ; and 2d ed. torn, ii, p. 277. 

1749 ; and 2d ed. torn, ii, p. 276. >> Nouve Osservazione Micro8copiche,Ub. 
•» Op. dt. torn, ii, p. 80, ed. 1749. xiv, figs. 3, 4, 4to, NapeM, 1776. 
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andned them in many diflVrent animals ; and tte result of 
these experiments was^ tliut tlieir si^e is different in difl'creut 
aiiimak (jicvii), as i^ seen ia Plate V^ where they are repre- 
sented of the size they appeared to my eye, when viewed 
through a lens of ^ of an inch focns] which, allowing ei^ht 
inches to he the focal distance of the naked eye, magniflcji the 
diameter 184 times. 

It may not be improper to obsen^e here^ that the acenrnte 
Lceiiwenhoekj not having diluted the human blood or that of 
quadrupeds so as to see these particles separate from each 
other, was thence not qualified to describe them from his own 
obsei-vation^ as lie has done those of fish and of fi^gs, and 
suspecting a round figure was more fit for circulating in our 
vessels^ was thence led to suppose these particles spherical in 
tliD human subject* But I shall hereafter be able to show 
from Ids own words, that it is not his observations, but bis 
fspeculative opinio ns, or his theory, that differ from what I have 
discovered by these experiments, 

lu Plate Yj it appears that of aU the animals which I have 
examined, the particles are larger in the fish called a skate • 
next to a skate they are larger in a frog and a viper, and other 
animids of this clasa} they are somewhat smaller in the com- 
mon fish, m the salmon^ cod^ and eel. In birds they are smaller 
than in fish ; in the human subject smaller than in birds ; and 
in some quadrupeds still smaller than in the human subjeet, 
Lecuwenhoek, s[jeakiiig of their size, says, he is confident the 
red particles of the blood arc no larger in a whale than in the 
smallest fish,^ And others have since his time said, they are 
uf the same sixe in all animals ^ but it is evident from eoni- 
paring their siie as deliueated in the above-mentioned plate, 
that it differs considerably, and that they are not larger in the 
largest animals ; for wc find that in an ox they arc not so 
large m in a man, and so far are they from being hirger in 
the whale than in the small fish, it appears probable, from 
eomparing their sijse, as debneated Plate V, iig. 2, from a por- 

' Com* Arc*o* NaL p. 220. 



(XCVTT*) Concerto Dg the thape and sijse of the corpusch's of nirtn sihd 
different imimidM, bi^u Notts* \ev ami xcvjii* and theTable« of Mea^nrt- 
nient^, Note txviii*; pp. 236 et stHi*» at tin? end of thiii chapter. 
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poise, which belongs to the same genus as the whale^ that they 
Bxe smaller in those animals than in Ush ; neither is their size 
inversely Eta in the size of the animal, for they are as large in 
an ox as in a mouse (xcviii). The difference in their size. 



(xcYin.) Among tbe mammalia, the harvest mouse, the smaUeat 
British spetnee, has corptiBcles quite aa Urge aa tliose of the horse ; 
and in the common mouse they art; larger than in tlie oi or horse* 
The corpuaclea of the elepJmnt are Jarger than those of any other 
mammal ; the slolh has tliem next in size, aud then comes the whale, 
in which they are somewhat larger ihan in man, the capybura, and the 
pnq>oiee* The Napu musk-deer has the smallest corpuscles yet dii- 
covered ; those of the Stanley musk-deer are about the same size ; 
iu the ibex (Capm Cancasica) they are rather larger, and tn the goat 
ahghlly larger sstill. The corpuscles of the goat were the i mall est 
known before my observations, referred to in Note cxv in*, p. 236, 

Ahhongh in mammals there is not mnch relation between Uie size of 
the corpuscles aud that of the animal in different orders, there is such 
a connexion in any one natural family. The corpuscles of the large 
rumiuants or rodents, for example, are larger than the corpuadcs of 
the smallest species. In the iutermediate series there are seveml 
slight exceptions, but no considerable one. Yet in diilerent subdivisions 
of one order the size of the corpuscles may difier so remarkably, that 
the fact will probably be available as a help to clnssification. Thus the 
ferffi, if set down according to the ahe of their blood-corpuscles, would 
stand as follows, — seals, dogs, bears, weasels, cats, viverras ; and 
one of the last may generally be dislingxushed, simply by the smaller 
size of its corpuscles, from any species of the tliree iirst-named families. 
Among genera of doubtful aliinitieB, if regard were paid only to the sbe 
of the blood-corpnacles, the hyaena would he arranged with the canidfle^ 
basaria with the ursidae, and cercoleptes with the viverridBe. The fox 
has slightly smaller corpuscles than the dog. Though the smallest 
coqjuscles are found in the ruminauts, some of the largest species of 
this order have larger corpuscles than many cornivora, or than the 
horse.. The camel tribe are the only mammals with oval blood-dises, 
like those of lower vertebrnta in shape, but entirely agreeing in siie and 
structure* with the corpuscles of mammaha. The blood-eorpuscles of 
marsupial animals agree generally in form, size, and structure, with the 
corpuscles of the corresponding placental auimftlB, lu the monotre* 
mata, according to the observations of Dr. Davy,*" Dr. Hobsou and 
Dr- Bedford,^ the corpuscles are similar, in aU respects, to those of 
man i my measurements of the corpuscles of the echidna are to llie 
aame efiect. 

In birds and reptiles, with a few* exceptions, the long diameter of the 
oval blood*corpuscIc is rather less than twice the short diameter* 
These proportions used to be considered as universal i but the long 



* See Kote en, p|>. 222-3, 

** Proc, RoysT Society, May 2iJ, 18I0> 



' T«sTn»Rian Jniinml, lul. 
Ut<"mciiV Land,, 18 It, 
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therefore, depends on some other circumatance than a difference 
in the size of the animals 

As to their shape, I have already mentioned that thej arc 
fiat in idl auimak, even in the human subject ; of which any 
one may he convinced by repeating the following experiments- 

ESPEalMEMT u 

Take a small quantity of the serum of human blood, and 
shake a piece of the crassamentum in it till it in coloured a 



diameter may be either thrice, or scarcely one and a half of the short 
diftmeter ; and it is remarkable that these diflerences of shape may 
occur in the corpuscka of nearly allied genera, an explained in the 
* Proeeetlings of the Zoological Socictv,' ll:<40, pp. 43, 132 ; and 1842, 
p. 110, The short diameter of birds' corpuscles is commonly about 
Ihe &ame as the diameter of the circalar corpuscleB of niammak. The 
slxe of tlie blood -corpuscles of mammalia in connexion with that of the 
animal, is described in a former part of this note. Throtighout the 
entire class of birds» the law for the sUe of the corpnsclea is very nearly 
the same aa in a single family of mammals » At least my measurements, 
given at the end of this cbapterj afford but few if any examples of com- 
paratively large corpuscles in the smallest species, and of more minute 
corpuscles in the largest fipecies of birds. In a humming bird, Dr* Davy* 
found the average length of the corpuscles ^^'^gth, and the breadth 
j^*2j^th of an inch. These corpuscles are therpfore flhorter than tboete, 
yet examined, of any other bird. In my Tables of Measurements in 
this class, it will be observed thai the blood-corpuBdes of that great 
bird, the cassowary, are the largest, while the smallest corpuscles 
occur in some of the little insectivorous and granivorous birds, and 
in a few of the smallest species of the gallinaceous order. 

In the naked aniphibia the blood-corpuscles arc generally larger than 
in any other animals; and largest of all in the amphibia with perma- 
nent gills, as discovered by Professor Wagnerj"' and confirmed by my 
measurements of the corpuscles of the siren. 

The blood-corpuecles of fishes are noticed in Note cxvn ; the thickness 
of the corpuscles of mammale, and their comparative size and shape in 
the embryo, in Notes xcv and cxvi ; the structure of the coipuscleH of 
mammalia and lower vertebrata, in Note cii ; the central spot, in 
Note XCTI; the shape of the nudeuH in oviparoua ?ertebrata, in 
Notes cv and cxvti ; irregularitres in the figure of the corpuscles of 
mammals, in Notes cvi^ ex and cxi ; and the blood-corpnsclea of in-^ 
vertebral a* with the corpttscle in its different phases of development in 
the animal series, in Note xci. For the copious Tables of Meaaurc- 
ments^ see Note cxvjii*^ at the end of this chapter, pp, 237 et seq. 
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Uttle with the red particles ; then with a soft hair pencil spread 
a little of it on a piece of thin glass^ and place this glass in the 
microscope^ in such a manner as not to be quite horizontal^ 
but higher at one end than the other> by which means the serum 
will flow from the higher extremity to the lower ; and as it flows, 
some of the particles will be found to swim on their flat sides, 
and will appear to have a dark spot in their middle (see Note 
xcvi) ; others will turn over firom one side to the other, as they 
roll down the glass. No person who sees them turn over can 
doubt of their being flat ; he will see them, in turning, have 
all the phases that a flat body has ; first, he will see them on 
one side, then rise gradually on the edge, and turn over to the 
other side. I have in this way shown their figure to a number 
of curious persons, and particularly to many students of ana- 
tomy, who have attended lectures in London within the last 
six years. If instead of serum the particles should be diluted 
with water, containing rather more salt than serum does, or if 
instead of human blood that of an animal with larger particles 
be used, then they will sometimes be seen not only flat, but a 
little bended, like a crooked piece of money. 

These experiments not only prove that the particles of the 
blood are flat, and not globular, but likewise, by proving that 
they are flat, they show that they are not fluid, as they are 
commonly believed to be (xcix) ; but, on the contrary, are 
solid, because every fluid swimming in another which is in 
larger quantity, if it be not soluble in that other fluid, becomes 
globular. This is the case when a small quantity of oil is 
mixed with a larger quantitv of water, or if a small quantity 
of water be mixed with a large one of oil, then the water ap- 
pears globular ; and as these particles are not globular but flat, 
they must be solid, a circumstance that will appear still more 
evident from future experiments. 

It is necessary to remark, that in a few minutes after the 

(xcix.) Haller* says of them, " Solidi, perpetai, circumBcripti, eerta 
magnitudine et figara, certa ferri portione prsegnantes, in fluido in- 
visibili moventur.'^ Senac,** too, considered the corpuscles as solid : 
see Note cviii. 

* Elementa Physiologiae, torn, ii, p. 52. >> Tnite du Cceur, torn, ii, p. 665, ed. 1 749 ; 
4to, Ltusannse, 1760. and ed. 1774, t. ii, pp. 278, 283. 
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particles are spreml out ou fi gltias, tliey run m clasteiSj aud 
fitick to each other, and then they appear confused (c). 

When one of these partieles is attentively examined, while 
separate from the rcit, it appears, as it lies on its flat side, to 
have ft dark spot (ci) in the middle, and roimd that dark spot 
it is more transparent. This dark spot was believed to be a 
perforation J or the partiele was supposed to he a hollow ring, 
by the ingenions Father dc la Torre* But I find frora a great 
niimher of ejtperiments, that the dark spot is a solid paiticle 
contained in a flat vesicle^ whose middle only it filb;^ ^nd whose 
ed{?es are hollow, and either empty or filled with a siihtilc fluid. 
This will be evident to every one who will careftdly make the 
following experiments. 

EXPERIMENT II, 

Take a drop of the blood of an animal that has large particles, 
as a frog, a fish, or what is still better, of a toad ; put tlii^ blood 
on a thin piece of glass, as used in tlie former experiment, aiul 
add to it some water, first one drop, then a second^ and a third, 



(e*) Further on/ HewHon says he has seen them laid one sgain«t 
an* rthcT like a number of eoins ; and the way in which the corpuscles 
of UTnmmalia run together by their broad surfaces, forming piles like 
rolk of money, baji become well kuown FJnre the clear detcription of 
ihe fact by Dr Hodgkin and Mr Lister.'* The earliest repreBentatJon 
wliich I have seen of these rolJfl of the corpuBcles is that by l)eUa Torre, ^ 
thn^* vearB after the publication of IlewsoD's observations. Mr. Wiarton 
Jones'^ has figured the rolls ; aod I have depicted' parts of them on a 
larger Hcale, from the lilood of umn and of the horse. These rolls fur- 
ther coalesce into clumpfi in butfyhumnn b!oo*l, and atill more remark- 
ably in the naturally buflTy blood of the horse : see Note xiiii* The 
Hggregation conimeoces m soon as the blood is drawn, goes on after two 
or three minutes at a greatly accelemted rate, and Bubsequeutly eome of 
the corpuscles separate again from tlje piles. Dr. Davy^ has particularly 
ilcscrihed the viscid quality of the corpuscles as distinct from that by 
which t!jey form into columns; they stick together at their rimij so 
that the corpuscles, when separating from each other, become elongated 
almost into a fibre, and reci>ver their circular form when completely 
detncbcd. I have frequently observed these appearance* in corpuscles 
which hnvc been kept o. day or two in the senmi. 

(CI.) 8ei Notu xcvi, p. 2\fK 



» Sen Note tiit, p. 228» 
" ' Fha Mmuoei 182?» vol* ii, p, LIS. 
^"cKiiJMw Oiwrtwioac Micro*cii|iicJie, 
Ub. w* fig. ** 4io, K»|>oli* Urfi. 



^ Edk* Med. mul Surg. Jouru. Ii, 311- 
»' Lowd. And Ediii. PJiiU Mag,, Aug. »iid 

Sept. 1842, pji. am, 1 7a. 
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and so on, gradually iticreasiiig the quantity ; and in proportioa 
as water ia added, the ii^ire of the particle will be clianged 
from a flat to a spherical shape. When mucli water ia added^ 
the vesicle will by degrees become thinner and more transpa- 
rent, and will at last be dissolved* ^\Tieu the vesicle has thus 
assumed a spherical shape, it will roll down the glass stage 
gmoothly, without those phases which it had when turning over 
whilst it was flat ; and as it now rolls in its spherical shape, 
the solid middle particle can be distinctly seen to fall from side 
to side in the hollow vesicle, like a pea in a bladder. Some- 
times, indeed, instead of falling from side to side, the solid 
middle particle is seen to stick to one part of the vesicle ; and 
ia proportion as the vesicle, instead of being flat, assumes a 
spherical shape, its longest diameter is shortened, as might be 
expected ou the supposition of its being hollow and flat (cti). 



(cii;) Tbe figures of Leeuwenlioek* indicate the nucleus in ihi cor- 
puscles of tbe salmon and flounder, Bidloo'^ called the corpuscles 
globosa; vesiculse, Eraannel Weia'^ inferred that the circumference 
both of the oval and round corpnacles muet he bounded hy a memhrauo ; 
and he speaks of the nucleus as a distinct part, Hewson^s demonstra- 
tioo of the nucleus and enrelope in the corpUBcle of the lower vertehrata 
IS good ; hut 1 believe he erred in stating that a similar nucleus exiata 
in the human hlood-corpuBcle, 

The majority of the red corpuscles in man, and other mammalia^ after 
an early stage of intra-nterine life, have no nucleus corresponding to 
that HO obvious in the eorpusclee of the lower vertebrate animals ;'* and 
even the oval corpuscles of the camelidae agree with the corpusclea of 
other mammals in this reflpect. But in the very young embryo of mam- 
mals the b bod-corpuscle haB a distinct nucleus, the true representative 
of the permanent nucleus in the corpuscle of lower animals ; and the 
blood of such embryos at the earliest period is pak^ from au ahun dance 
of free globules hke the nuclei, as noticed in Dr. Carpenter'* Eeport, 
'British and Foreign Medical Eeview/ voL iv, p. 273. 

Professor Owen* m surprised that Messrs. Delpeeh and Coste were 
ignorant of Mr, Hunter's claim to tbe discovery that it is a pale or 
colourless blood that lirst circulates in the emhryo of a rcd*blooded 
ftuimal* Yet this discovery was certainly made as early as lti54* for 
Clifiion' knew of it; so did Ncedham,^ and some of his suceeaaors in 
the first half of tbe last centtiry. 

When the blood-eorpuscle of mammalia ia deprived of iti colouring 



* Select Works* tr. hjr Sam, Hoole^ vol. 

ti, pi 17,%. 26-S. 4to, LontL 1807. 
^ Attiloitiia lluiniiiii Corporisi tab. mdi), 
1 IG, Fol Ams. 16a5. 

* Acln Hchcttc*i loin. Sv* pp. 355>>56t 

4ti>, Bniilijr, 1760? loni, %-. 1702, 
|p. 348. 



" Spc Note* cxsfxvtt md cxxxix. 

• Hudler*! Worki^ voL iv^ p. ^iJ, 8vo, 

* Be Pfinn«U> Fcttu, pp. ?2-3» ]2mit, 

liOiuK 1607. 
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After thia experiment has be€U made on the blood of such 
animals as have large Tosit'les, it may be made on human blood, 
where the water will be found ta have the same efl'ect ; the 
vesicles will become spherical^ the diameters of these spheres 
will be less than the largest diameter of the vesiele in its flat 
state. 

It is remarkable that more water is in general required to 
prodnce this change on the vesicles of the human blood than 
on those of frogs, or other amphibious animals ; and those of 



matter by repeated additioiiB of water, the raembranous base of the diae 
is left pale, pellucid^ thin, flat, about two thirds m large as the un- 
changed red eorpuscle, aud often not viaibk without the aid of sublimate 
or iodine. This colourleaa base haa been described by Sir Everard 
Home/ and bjr Dr. Rees and Mr. Lanej^ as the nucleus of the red 
corpuscle of man. When the corpuscle of tlie oviparous vertebrata is 
washed with water, the envelope and nudeua l>oth remain, perfectly dia- 
tinct from each other, the nucleus being the thickcBt, much the smallest, 
and very plain. If a layer of the corpusclea of mammidia be quickly 
dried on glass, preserving their form, and then moistened by the breathj 
the envelopes wUl become pale and pellucid ; but no nuclei appear. 
Treat some corpuscles, no matter how mtuute they may he, of an 
oviparous vertebrate animal in the same way, and the nuclei will be 
Been through the envelopes as distinctly as any microscopic object can 
well he. The shape of the nucleus is described in Note cv ; and more 
particular details on all these points^ with illustrative figures, will be 
found in Wagner's 'Physiology/ translated by Dr, Willie, pp, 239-41 ; 
and in the ' Lond. and Ediiu Phil. Mag/ Aug. 1842, pp. 107 et eeq. 

Granular spot^, either circular or variable in form and size, often 
occur in the blood-diac of a raaramal in consequence of a puckering of 
the envelope, shrinking in one part and ewelhng in another, from a 
variation of the contenU of the corpuscle* Similar appearances, some 
of which look ^cry like a nucleus, may also be observed by adding 
dilute muriade acid or saline solutions to the blood uuder the microscope: 
see Note CXT. Some of the deviations from the regular appearance of 
the corpuscles are noticed in Notes cvi, ci, and cxv ; aud in the Appendix 
to the English edition of Gcrber's * Anatomy/ pp. 9-1 L Of the con- 
lenta of the corpuscles, De BlainviUe* observesj " Les globules seraient 
formes d'uue petite veme pleine d'utie Huide analogue au vehicule, et 
dans lequcl se trouverait la maticrc colorante ; et cbacnn de ces globulea 
en renfermerait d*autres plus petits, quoique de m^me structure ; c'est 
I'opinion de M, Raspail, qui compare alora les globules du sang k ceux 
de la feciilc de pomnie de terrc/* Sec the interesting observations of 
Mr. John Queckctt on the bbod-disca and their contcuti*/^ 



" Pliil Trini. I Big, [ip, U3-J4, 

^^ iiuv*% Ho*pit»i lUporti, ISil, voL v% 



*' Cdurs de Pbytjolofic gi^-ii. ct comp4fiV, 
torn, i, p. 209» ft^o, Paris, I»29. 
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the amphibia require still more than those of fish^ for the sub- 
stance of these vesicles being thicker, and more coloured in 
man and in quadrupeds, than in the amphibia, is therefore later 
in being dissolved in water; and being thinnest in fish (cm), 
it thence most readily dissolves. Those who are desirous 
of repeating these experiments, had best begin with the blood 
of toads and frogs, whose vesicles are large, and remain some 
time without dissolving in the water (when that is used with 
the above-mentioned precaution) ; by which means any one 
accustomed to microscopical experiments may readily be satis- 
fied of these curious circumstances. 

From the greater thickness of the vesicles in the human 
subject, and from their being less transparent when made 
spherical by the addition of water, and likewise from their 
being so much smaller than those of fish or frx)gs, it is more 
difficult to get a sight of the middle particle, rolling from side 
to side in the vesicle,^ which is become round; but with a 
strong light, and a deep magnifier, I have distinctly seen it in 
the human subject (civ), as well as in the frog, toad, and skate. 

Since water makes these particles round, and makes the dark 
spot in their middle disappear, it is evident the red particles of 
the human blood are not perforate4 ; but that dark spot is 
owing to something else than a hole ; and this is likewise con- 
firmed, by observing that although the particle does, in an ob- 
scure glass, appear only to have a dark spot, which might be 
supposed to have a hole, yet with a very transparent lens, and 
a good light, after diluting the blood with serum, that middle 
part can be distinctly seen to be only of a deeper red than the 
rest of the vesicle, and thence appears darker. 

In these experiments, made by adding water to the blood, 
the middle particles appear to be less easily soluble in water 
than the flat vesicle which contains them : so that a little time 

■ These experiments were all made with daylight, in dear weather. 



(cm.) The vesicle is certainly much more tender and evanescent 
in fish than in birds or reptiles, as described in my paper on the blood- 
corpuscles of British ophidian reptiles, ' Proceedings of the Zoological 
Society,' 1842, p. 108 ; but in the two last-named classes the vesicle has 
generally appeared to me to be stronger and thicker than in mammalia. 

(civ.) See Notes xcvi and cii. 
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Jifter the proper quantitv af water has been added^ the flat vc- 
siclas disappear, leiidng their middle particle^i, which seem to 
be globular and very small {cv), 

Tliat these rod vesicles of the blood, althotigh flat, are not 
perforated, is e^-idcotj bkcwise, from a curious appearance which 
I have repeatedly observed in ^lood that has been kept three 
days in the siinimer season^ nutil it was beginning to putrefy ; 
the vesicles of this blood being diluted mth senmi, and examined 
with a lens i^^ of an inch focus (but more particularly when 
examined with M. de la Torre^s glass, whicli by his computation 
mai^nlfies the diameter 1280 timcs)^ were found to have become 
spherical, the diameter of these spheres were less than their 
lai*gest diameter when flat, and their extcmal surface was cor^ 
rugated in such a manner as to make them appear like small 
mulberries (cvi). 

I have seen the same appearance on mixing aemm (that had 
been kept three days Ln a warm place, and smelt putrid) with 
fresh-drawn human blood ; the vesicle assumed this globular 
and mulberry-like appearance. In these experiments on human 



(cv.) In hirdft, with some exceptions, the miclens of the blood* 
ror[>Uficle, when ei posed by acetic acid» is a longer oval than the un- 
clmnged envelope. Tlie nucleus of the corpusele of oviparous vrrtt*- 
hrata is insoluble in water or in acetic Bcid ; but when soaked in 
water the imcleus swells into a globular form, bo m closely to re- 
semble a lymph glohide,* and retains that appearance for many days, 
as shown in tlie * London and Edinburgh PhdoBophical Magazine' 
for AugUMt, 18-12, p* 109, fig. 2. Hence the globular a ppearanee which 
Hewion notices in the nucleua^ was probably cauacd by the action of 
water. 

(evi,) Granulated, angular, and jagged fortnft are Tery common in 
Ihii perfectly iTesh blood of maxnmniia, especially in young animalit, 
1 have commonly seen such altered corpuscles in the blood of puppies 
and liitteQB just killed. These corpnaclea are rather smaller than the un- 
rhauged dise*, and either irregtdar in shape, grannlate^l throughout anfl 
nearly glohuiar, or slightly tiattened and indented, often with minute 
mokrides attached. See Appendix to Gerbcr » * Anatomy,' pp. 9, U\ 
23, 21, 93, 9% fig. 268 ; where references are giTcn to the aUfierva- 
tiouA of Dr. Barry on the Rpoutaneons division of the blood-disca ; of 
Mr* .lohn Querlicit on the parent di^eK throwing from their interior small 
glolndiir particles i and of rrofcRSor Valentin on the minute granules sa 
arranging f heni»clvci* as to form the envelope of the blood -corpuscle. 
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blood beginning to putrefy I have likewise observed some of 
these vesicles break into pieces, without becoming spherical^ 
and I have distinctly perceived the black spot in the centre 
fissured through its middle, another proof that it is not a per- 
foration. 

In the blood of an eel, which was beginning to putrefy, I 
have seen the vesicle split, and open, and the particle in its 
centre come out of the fissure (cvii). As the putrefaction 
advances, these vesicles which had become roimd spheres, or 
like mulberries, and those which had been merely fissured, each 
break down into smaller pieces : M. de la Torre seems to think 
they have joints, and break regularly into seven parts ; and 
Leeuwenhoek suspected these globules (as he called them) 
were constantly made of six lesser globules. 

But firom observations I am convinced there is nothing re- 
gular or constant in the number of pieces into which they 
break. I have seen them fall into six, seven, eight, or more 
pieces, by putrefaction ; for putrefaction breaks them down in 
the manner it destroys other animal solids. I need hardly take 
notice, that the small pieces into which the vesicles break are 
equally red as the vesicle itself. The theory of the red globules 
being composed of six serous ones, compacted together, and the 
serous globules of six of lymph, has not the least foimdation, 
and is entirely overthrown by the simple experiment of mixing 
the blood with six, or thirty-six, times its quantity of water ; 
for the water dissolving the globules, ought to reduce them to 



(cvii.) When the blood-discs of the lower vertebrate animals are 
drying or dried on glass, and quite fresh, fissures often extend from 
the circumference of the envelope to the nucleus. In the larger cor- 
puscles, as of the toad and siren, I have counted many such fissures, 
which, as well as the granular appearance which the corpuscles of 
mammalia are prone to assume,* probably led to Leeuwenhoek' s** noted 
fancy, that the corpuscles are formed of six globules, their union con- 
stituting the red, and their separation the white part of the blood : 
this error was well disputed by Senac.*^ De la Torre^ depicted blood- 
corpuscles as if cleaving to pieces by fissures. 

• See Note cvi. « Traits du Coeur, torn, ii, pp. 91, 659, 

^ Opera Omnia, torn, iii, pp. 220-21, ed. 1749. 

figs. 4, 6, 4 to, Ludg. Bat. 1719; and «* Nouve Osservazioni intomo la storia 

Select Works, tr. by Samuel Hoole, naturale, tab. 4, figs. 3, 4, and tab. 5, 

vol. U, Part III, p. 239, PUte xvii, fig. 16, 8vo, NapoU, 1763. 
figs. 29,31, 4to, Lond. 1807. 
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yellow scrum or colourless IjTiiph ;^ but it does not ; on tlie 
contmn% it is coloured red hy these particles, even when used 
in much greater proportion than tliirty-six parts of water to 
one of blood. 

These red vesicles of the blood hare not only l>een commonly 
supposed globular and fluids but they have with equal injustice 
been imagined to be oily, and more inflammable than the rest 
of the blood (cviii)* That they are not oily, is evident from 
their so readily dissolving in water^ and that they are not more 
inflammable than the rest of the blood is manifest, by burning 
them after they arc separated from the rest of the blood ; which 
separation may be cflected by shaking the crassamentum lu 
the serum, so as to diffuse the particles through it, and then 
by pouring off the serum when they have snbsided in it. 1 have 
separated them in this manner, and compared their inflamma- 
bility with that of inspissated serum^ and of dried coagulable 
IjTuph, and have not observed them more inflammable than the 
senun or the lyinph ; nor da they melt like oil, as some have 
snspected, but bum like a piece of horn. Some authors who 
have written on the figure of those vesicles in qnadnipeds and 
in the human subject, have expatiated on the great advantage 
of their (supposed) spherical ishape, in order for their more easy 
circulation ; aa it is probable that no form is preferable to a 
spherical one for easy motion ; but as these vesicles are evidently 
not spherical^ but flat in all animals, we must believe that 
nature has some good pnrpoBe to answer by making them of 
that form. 

It has been objected that, notwithstanding they appear flat 
out of the body, they may possibly be globuhir in the botly 
while circulating; and it hjis been said, that it is almost in- 
conceivable that so many ingenions men should at different 

* See Giubii Psthologii. 



(cviii*) Setiac and Halkr, referred to m Note xcix, regarded them 
aa solid j and Ualler refutad the opinion of their discoverer, Malpighi, 
that they fkvv particles of oil ; but Scnac* described them as formed of 
mdpliiirous inatlcr, burning and putrefying more quick ly* and giving 
out more Tolatile oilp than the rest of the blood* Gfiubiua'^ tou&idcred 
them as oily globules, hke those of milk. 

• Tmiti- dii Cosut, torn, li, p, »!» cd. i 743 j ** IdititiUionci I'Btliolofie Medidiiel$», 
atirl torn, til iu 275, 2il ed, |$ 2m, 347, ^vo, Lcid. Botuv. ]I5fl. 
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times have viewed them through a microscope, and have con- 
cluded them spherical, if they be really flat. But however that 
may have happened, it is a fact that they are as flat in the body 
as out of it. Of this I am convinced, by having repeatedly 
observed them, whilst circulating in the small vessels, between 
the toes of a frog, both in the solar microscope and the more 
simple one above mentioned. I have seen them with their 
sides parallel, like a number of coins laid one against 
another (cix). 

I have likewise, in that animal where they are elliptical, seen 
them move with one end foremost, and sometimes with an edge 
turned towards the eye. I have moreover seen them, when 
entering a small vessel, strike upon the angle between it and 
the larger trunk, and turn over with the same variety of phases 
that they have when turning over upon a piece of glass. 

Upon this occasion I may remark that it has been said by 
some microscopical observers, that in passing through very 
small vessels they seem to alter their shape, and to be 
lengthened. 

This conclusion I suspect has taken its rise from the observer 
having seen them with their edge turned towards his eye, in 
which case they would appear long and small, as if lengthened 
by compression, especiaUy to one who sets out with the notion 
of their being globular. I have seen them, in blood-vessels 
which would admit only single vesicles, move with diflBculty, as 
if straitened for room, but never saw them altered in their 
shape by the action of the vessels (ex). 

(cix.) When the blood of a mammal is drawn, most of the corpuscles 
soon run together so as to resemble a roll of coins ; only a few of the cor- 
puscles are irregularly connected like a shapeless heap of money. It is 
in this latter way that the oval corpuscles of the lower vertebrata and of 
the camelidee connect themselves together, and not with the curious regu- 
larity of the columns of the circular corpuscles of mammalia, mentioned 
in Note c. Hewson appears to be describing the human blood-corpuscles 
laid one against another like coins, because be is arguing for the flatness 
of these corpuscles, which, as he previously states (p. 214), had been 
long before known of the larger corpuscles of fishes and amphibia. 

(ex.) The older observers, as Leeuwenhoek,*^ William Cowper,** and 
Senac,^ were certainly right in describing the corpuscles as pliant or 

» Phil. Trans. 1675, x, 380. ' TpM da Ccrar, ed. 1749, t. ii, pp. 81, 

^ PhU. Tnnt. 1702, xxiii, 1184. 657 ; and 2d ed. t. ii, p. 277. 
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If, then J thej^ really be not glolnilafj but fiat, and if water 
so readily alters their ahape, whence is it that the serum has 
thet property of presemng them in that form, which seems so 
iieces«an' ? because it is so general through the animal creation. 

It is principally by the salts of the serum that this effect i§ 
produced, as is proved by adding n small quantity of any neutral 
salt to water, when the water is uu Itiuger capable of dissolving 
those particles, nor does it alter their shape when the salt is 
used in a certain proportion. 

ESFERIMENT til* 

If a saturated solution of any of the common neutral miii^ 
be mixed with fresh bloocl, and the globules {us they have been 
called, but which, for the future, I »hall call flat vesicles) be 
then exaraiued in a mtcixiscope, the salt will be found to have 
eontraeted or shrivelled the vehicles, so that they appear quite 
Mtjlidj the vesicular substance being closely applied all round 
the central piece. In proportion m the solution of salt is dOuted 
with water, it has less effect, and when diluted with six, eight, 
ten, or twelve times its quantity of water, it produces no change 
in the fij^iu'e of the vesicles, who**e flat shape can then be seen, 
even more distinctly than when mixed with senim itself (cxi)» 



rtc^xible, changing their form in pus sing a narrow channel^ and re- 
a&suaiing their usual coatoin* when ihry come into a larger spftce. In 
mnminalia, indeed, the cnrpaidcs Bre Tery soft and elastic ; when 
pnsaing a narrow capillary vessel, or impinging on a groaspr particle, 
they maybe seen to become suddenly elpngated, twisted, bent, or in- 
dented ; deeply concavo'eouveat ; com in a- shaped or spiudle'shnped, a 
^jnrt of the corpuscle being drnwn into a thread ; and after aJl die«e 
rapid changes, the corpuaeles m cpiiekly reeover their original form. 
The ciip'^lmped variety u often seen in blood on tUc object-plate of the 
mieroscope. See the En^hMh edition of Gerber's * Anatomy/ Note, 
IK 79, ami Appendix, pp, II, l*i; and * lx>ndon and Edinburgh 
IliiloHopbicid Magazine/ November, 1840, p. 321), for a figure of more 
permajieut rorms, chiefly fiprnr-shjiped, lunaled, and signjoidal, winch 
the niajority of the cor|mseles of some jnanimalia, (mm an unknown 
ennse, oeeasionally nssnme. 

(v\t,) When a solution of salt is added to the blood, I he corpiii^eles 
are made rery distinct, for they are itepnraled from each olher, and their 
adhe^iTenesia lit tjuife destroyed : seeNot^s xxill and c. They become 
atimlleri some preserve their form, Imt the majority arc les? regtjlarly 
circular, being bent, indentetl, or crtp-gltapecl; many ejthibit oblongs 
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The neutral salts which, when diluted with water, have been 
observed to have the effects above described, are Glauber's salt, 
Epsom salt, a salt formed of the volatile alkali and the vitriolic 
acid, common nitre, cubic nitre, a salt made with the volatile alkali 
and the nitrous acid, as well as the salts made with the nitrous 
acid and magnesia, or with the nitrous acid and chalk, and also 
common salt, digestive salt of Sylvius, and a salt made with 
vinegar and the fossil alkali. These experiments were sufficient 
to convince me, that this property was very general among those 
salts which consist of acid and alkali, and therefore it seemed 
unnecessary to prosecute this inquiry farther.^ But acids and 
alkalies have different effects on these vesicles from what neutral 
salts have. 

The fixed vegetable alkali and the volatile alkali were tried 
in a pretty strong solution, and found to corrugate the vesi- 
cles, and in proportion as they were diluted, their effects be- 
came similar to water alone ; but it is not easy to find the 
point of strength where the vesicles would remain unaltered in 
the solution. And here we may observe, that since these ve- 
sicles are found to dissolve so readily in water, and not to be 
dissolved in these solutions of alkali, it is a strong argument 
against their being oily or saponaceous, as they have been 
suspected (cxii). 

' These experiments were made by putting one drop of the saturated solution of 
the salt into a teacup, and then adding distilled water by a few drops at a time, 
and to this mixture the serum of the blood highly tinged with the red vesicles was 
added. 



triangular, or irregular depressions on the surface; in the centre of others, 
an appearance is presented as of a granular nucleus ; many become 
mulberry-shaped. All these changes may be occasionally seen in pure 
blood, as noticed in Note cii, p. 223, and in the Appendix to Gerber's 
* Anatomy,' p. 9. Urine, when rather strong, produces the same 
changes ; though in certain states it has so Httle efiect on the corpuscles, 
that it may be used for diluting the blood to observe their shape. 

(cxii.) That the corpuscles are not oily or saponaceous globules, 
requires no proof: see Note cviii. But I have always found that they 
disappear, as if dissolved, when treated with liquid ammonia or potash. 
Senac* remarks that the corpuscles, according to Leeuwenhoek, are 
dissolved by volatile salts. The eflFect of water and of sdts on the cor- 

• Traits da Ckeur, torn. ii. J. 135, ed. 1749. 
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The effects of acids are very different. I have tried the 
vitrialie, nitrous, muriatic^ distilled vinegar, and the acid of 
phaapUorus ; these, when much diluted^ have the same effect 
as water in nndcing the vesicle spherical, and in proportion as 
they are less diluted, they dissolve the vesicles, without makiug 
them spherical aa water docs. I never could tiud any point 
of dilution where the acids, Kke the neutral salts, produced 
no change on the figure of the vesicles. This experiment is 
the more to be attended to^ as these vesicles have been supposed 
to be oily and saponaceous, which is improbable, since they 
dissolve more readily in acids than in dkalies< 

Salts made with earth of alum, and any of the acids, always 
corrugate those vesicles unless they be much diluted, when 
their effects are similar to water alone j that is, they make 
the vesicle assume a spherical shape* I could not discover 
any point of strength in these solutions, where tbe particles 
wotdd remain in them without beiug changed iu their shape. 

The same was ob^en^ed of spirits of wine ; some of the me- 
talline salts, as copperas, sublimate and Roman vitriol, were 
tried, and when much diluted their effects were not different 
from those of water ; but in proportion as the solution was 
stronger, they corrugated the vesicles more and more. 

U riue, when containing much of its salts, has effects similar 
to the serum, but in proportion as it is weaker, its effects are 
more like those of water* 

The use therefore of those salts which enter into the com- 
position of the blood is probably to presene the red vesicles 
in their flat form (cxiii), for we must suppose some advantages 
attend that shape, since nature has made use of it so generally 

pi}.<ekft is mentioned in Notes xciv and cm -, and the (UHerent action of 
nlknlirs and neutral mh» on the red blood-corpuaclea and pale primary 
eclls» in Note cxxii, p* 2rj4, ^flie modeni nunies of some of the salts 
mentioned in the preceding page of the text, are given in the Note 
at page 12. Mr. Ancell* has given a copioua table of the effects of 
various etihatances on the red corpuscles. 

(cxrii.) The effect of the salt of the serum is douhtlefis, m Hewson 
iliscovered, to preserve the flat shape of the hlood-eorpuacles. llie 
salt also tends to keep thcai asiuiJer, preventing that iucrcii^ed ^ggi*- 
gation of them i^hicli takes pbre in bufly blood ; and this may be a 
muse of the weU-knowu etBeacy of sa!i» in inflammation : see Note xxiiu 

• Leetur» oa Ibc lilood, Laoecti 1839-40* h 522. 
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in the blood of different animals. And as both a very strong 
solution of neutral salts and a very diluted one alters the 
shape of the vesicles^ it is probable nature has limited the 
proportions of the water and the salts in our blood. 

A degree of latitude in these proportions, however, seems 
to be admitted, for I observed the vesicles equally unchanged 
when mixed with a solution of salts, consisting of eight drops 
of water to one of the saturated solution. And when added 
to a mixture of fifteen drops of water to one of the same solu- 
tion, not only the neutral salts in the blood are capable of 
preventing the serum from dissolving the vesicles, but the 
mucilage (cxiv), or lymph, with which the serum is so much 
impregnated, seems to contribute to the same effect. 

When the vesicles have been made spherical by being mixed 
with water, if a small quantity of a pretty strong solution of a 
neutral salt be added, they are immediately shrivelled; a few 
of them recover their former flat shape, but the greatest part 
are contracted irregularly into small spheres. When these 
vesicles thus recover their shape, after having been a short 
time mixed with water, they are generally more transparent, 
and appear thinner, a part of their substance having been dis- 
solved in water, and thence it is more easy to distinguish 
the little solid particle which is contained in them. By this 
experiment I have had the pleasure of convincing many curious 
persons of the composition of this part of the blood, who were 
not quite satisfied from some of the other experiments. 

I have mentioned above, and shown in Plate V, that these 
vcoicles are of different sizes in different animals. I have like- 
wise observed, that they are not all of the same size in the 



(cxiv.) Coagulable lymph was by many of the older writers called 
mucilage— the mucago of Harvey*, and in that sense the word may 
have been familiar in Hewson's time. In the First Part of these 
Experimental Inquiries, pp. 78, 79, and 80, he emyloys the term muci- 
lage for the coagulable matter of the serum. Synovia was said to be an 
example of animal mucilage.^ Verduc*^ states that the coagulation of 
the blood is owing to a mucilage mixed with the red part. 

■ Dc Gcneratione Animalium, pp. 160-1, de Physiologic, torn, ii, p. 565, and 

Exer. 51, 4to, Lond. 1651. torn, i, p. 724, 8vo, Paris, 1766. 

i> Dictionnaire Raisonsd d'Anatomie et c Traits de TUsage des Parties, 12mo, 

Paris, 1696, t. i, pp. 184-5. 
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same auima!, some bein^ a little larger tlian others, andsonio 
dissolve in water more readily than othera (rxv). 

In the same species of animals, they even difler in size in 
the djflerent periods of life. In a chickeoj on tlie sixth day 
of incQhation, I found them larger than in a fnll- grown hen, as 
it is represented in Piute V, fig. 4(, and 1 have found them larger 
in the blood of a very young viper than in tliat of its mother, 
ont of whose belly it was taken (cxvi), I have not, howevefj 
been cyn winced from experiments that there is any difference 
in size between tliosc of a child at its birth and tliose of an 
advdt person. 

In the blood of some insects tbe vesicles are not red, but 
white, as may easily be observed in a lobster (which Liun^ut 
calls an insect), one of whose le^s being cut ofl', a quantity of 
a clear sanies flows from it ; this al>er being some time exposed 
to the air jellies, but less firmly than the blood of more perfei^. 
animals. When it is jellied it is found to bave several white 
filaments ; these are principally the vesicles concreted, as I 
am persuaded from the following experiment, 

EXPERIMENT tV, 

If one of the legs of a lobster be cut off, and a little of the 
blood be catched upon a flat glass, and instantly applied to 
the microscope, it is seen to contain flat vesicles, that are cir- 



(cxv.) Hewson here justly notices the diflVreare in eorpuscks of the 
sunic blood. They sre not all aifected in t lie aaaie maimer by ticttw. 
I. acid ; neither are t bey all exactlv aliku m form ; nor as to the presenc*.* 
[or absence of the naclcus. If considered m floating glandtdir cellfe^" 
I they muet be constantly chaoging from the time n'hea tbcy are first 
r formed to that when they finally melt in the pbsma. 

(cxvl) Hewion has also correctly depicted the ronnd form of the? 
' eorpiisclea of the embryo of oviparotia vcrtebnita, Plate V, figs. 4 and 7. 
Jill the vt*ry young embryo of mammals^ the t-oi-paedi^a arc much larger 
[than in the id nit* At a* later period, when the nncleaB^' haa generally 
Idisnppearodj the corpnuele;' of the fcetus are still larger atiil more mi- 
[«tpnil in &i^e than those of the mother; and from the last fact it is 
'•dilllcidt to ascertain, at a yet later term of intra-nterine life, whether 
tbey ho krgi^r or smaller in the fie Ins than in the ndnU, In a kid» 
twelve days olil, hml brtw'f'en an ihex andagoat^ I fonnd the corpuscle* 
ilarjtjjer and tuv id tluu^ tbofte of either of itn parenl*. ^ee 

[the Tables of at the end of thin chapter, Note t xviii*. 



* ^f« }it}ie r it VII I, |i. 235. 
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cular, like those of the common Bsh {cxvn), and hare each of 
them a lesser particle in their centre, as those of other ammals. 
But there !« a curious change produced in their shape by being 
exposed to the airj for soon after they are received ou the glass 
they are corrugated^ or from a flat shape are changed into 
irregular spheres, as is represented in Phite V, fig, 12. This 
change takes place ao rapidljj that it requires great expedition 
to apply them to the microBcope soon enough to observe itr 

I have observed the sanies or blood of a shiimp, by cutting 
off its tail, and found vesicles in it similar to those of the lobster, 
which have been a short time exposed to the air. But I never 
could apply the blood so as to see theni in their flat forni ; 
but since they change by exposition to the air, I conjecture that 
like the lobster's they are flat in the blood-vessel Sj hut being 
more susceptible of changes from the contact of air^ they were 
CO rni gated before I could get them applied to the microscope* 

The ingenious Lceiiwenhoek has observed, that in the blood 
of a grasshopper, its vesicles or globules, as he calls tbera, are 
green ; I have seen the same circumstance in the white cater- 
pillar, whose serum appeared green when in its vessels, but 
when let out from this animal, or from a grasshopper, the 
colour cannot be distinguished* 

The smallest animal in which I have discerned these vehicles 
is an insect no bigger than a pin's head, that h seen almost 
constantly in the river water which we have in London, This 
insect, which is a species of the monoculus, being put into a 



(cxni*) On the blood-corpuscles of fi fihes, see the observations of 
Professor "Wagner.* The majority of the corpuscles in osseous fishes 
are of a rounded ovol ; in some species, cousiaeriiig the breadth of the 
corpuscle as !, the length would he from I j to 1| : the nuclei are, 
eommonly, nearly roundj and the envelopes very delicate and evAuescenti 
as stated in Note cm. SometimeSp as in the pike^ the corpuscles are 
rather angular or pointed at the ends « In the cycloBtomeB the corpuscles 
are of the same figure as those of man, and amy slightly lai^er ; while 
iu the sharks and skates the corpuscles are much larger, oval, and re- 
eembling those of the frog. In Mr, YarreirH lancelet (amphioxus), 
mcntioncti in Note csxxTti, the hlood is said to be eoloarless, and its 
corpuscles like those of lymph. 

The corpuscles of mammals, birds, and reptiles, are described ia 
Note xcvjiij and measurementa of the whole are given in the Tables 
at the end of this chapter. Note cxviii*, pp. 237 et scq, 
» Fhyiiolog;* tr. by Dr. WiUm, I, 23S* 



OF THE BLOOD. 



235 



concave glass with a little water, and the rays of the sun being 
made to pass through it, the heart may be seen to beat, and 
the transparent blood or sanies found to have a few vesicles, 
which appear to move one after the other ; being made visible^ 
though transparent, by the light passing in sneh a manner as 
to be refracted by them* 

Since so small an animal as this has these eurions vesicles 
equally as the larger and more perfect animals, is is not pro- 
bable that they are diffused through the whole animal creation? 
And what is found so generally amongst animak must be of 
great nae in their economy (cxviii). 

As these curious vesicles therefore are so universally found 



(ex VIII.} The use of the corpuscles is now generally included in that 
of primary isolated cells. In Note cxxii, p. 254, I have showu how the 
red corpuaclea differ in ehemieal properties from perfect and immature 
pale cell«. Dr, Barry* concludes that the tiasaes generally are formed 
out of the blood-corpaeicles, I think without fttiliicient proof. Tbey 
have been regarded aa the carriers of oxygen ; and if, as Br. Simon^ 
obBervesj the greater part of the carbon enhaled from the lungs in the 
form of carbonic acid arises from the r«*d corpuscles, the production of 
animtd heat may be conaected with this consumption by them of 
oxygen* Heale/ Wagner/^ Mr. Wharton Jones,' and Mr. Newport, 
consider the red corpuscles as floating glandular cells, their especial 
office being, according to Mr, JoBes> to convert albumen into fibrin : sec 
Nolcs I and xviij. Mr. Newport's views are mentioned in Note xci, Dr, 
Simon's observations*" support Mr. Joneses coacluaion. Dr. Carpenter* 
objects to it, and beUcves that the pale corpuscles elaborate the flbrhi^ 
Certain it it, that fibrin is formed without the immediate agency of the 
red corpuscles, and in connexion with a great nnmher of colourless 
ones, in the lymphatic and lacteal vessels of Mammalia and in the blood 
of Invertehrata. Bat to both tbe opinions of Mr. Joues and Dr, Carpenter 
a simple and heavy objection is the fact, mentioned in Note xvjri, 
that fibrin and its iibrile may he produced, merely by mixing together 
fcrtJiin rarietiea of serum, in which, before mixing, no fibrinoas par- 
tlclea can be discerned with tbe aid of tbe microscope. Ab to the 
opinion tlmt fibrin i» formed of the central part of the red corpuscles. 
Dr. Copland^' adopts the hj^iothesia of Sir Everard Home, with the re- 
finement that the supposed separation of the envelope proceeds from the 



• PhiL Tmni* 1810, p, 601 j and 1841, 

p. 217. 
^ AniiniL] ChciaiBljy» tr. by Dr. Day, ffir 
tfie SydeDham Societr, i, 220. 

♦ Anatuniie Gen^rale^ It. par Jottrd&iit 

toiij. i, p, 493. 
*1 Phyuiol. tf. by Dr. Willb» pp, 448.t!J, 
' Brit, mil For. Mefl Rev, xiv, ati7; atid 

xviil, 260-1,203. 



^Animal Cherriistry, tr. for the Sydenham 

SocictyJ. 157, 219. 
K Brit, and For. hUd. Rev, xx, 272*73 ; 

and xiiiif 559* 
^ App. to tr. of Kicherand's Hhyiiolo|Ey, 

p. 638, 4th til. 8vo. Lonil. IS24 ; 

aud Dictionnry of Fr&cticaJ MedJcinrf 

i, lff7p »vo, Lotid. 1844. 
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amongat all ammals^ and as tlieir structure is in all animak 

MmiUir, we are naturally led to conclude that parts so com- 
plicated cannot be made by a mere mcchaiiieal agitation of 
the chyle in the blood-vessels or lungs, but that nature has 
set apart certain arg*ms in tlie body for their ftirtnation ; and 
which we shall next inquire into. 



loss of ita vitality on leamg the blood- vessels. Dr, Si moiv s hypo the sift," 
that Buch gubstnncctj &s urca^ uric acid, aud bdin^ tiiiiy ha products of 
actiTe changes in the blood-corpuscles, has uot been verified. 



(civill*.) Tables of the Shes of the Corpu^rlm of Blood, Lymph ^ 
Chjle^ and Pt*s, m Ferttfjrattf Animals. 
All the following meaaureaients were laade by myself* They are 
compiled from papers published elsewhere,^' containing more details as 
to the names of the auimab, the rariouH sizes of the corpusclest and 
other particulars, than caa be given here^ Such adiUtioua aud eor- 
reetioas as further examinations have enabled me to make are now 
introduced. The corjiuscles of adult animals only sre measured, tiulcua 
wheu meutjou is made to the contrary. The average diameter of 
the corpuscles of each epecies is exclusively ^ven ; in the blood of auy 
one of them, there are red corpuscles about a third HmaUer and a third 
larger than the mean me ; and among the pale globules af the blood, 
chyle, lymph, and fluid of the thymus, stdl wider variationa sometimes 
occur* If the red corpuscles be obtained with diffiealty from a miivute 
prick, they may be smaller, and more irregular in shape, than in blood 
flowing freely from a larger wound. When the red corpuscles ofJ 
mammals are rapidly spread very thia and instantly dried on glaBs, theyT 

' Animal Chemistry, tr. for the Syd* Society, i^ 160, 1G3, 219, 8vo, Load. 1845. 

*• On the BliHul-Coqiusck* of Mar^iipiata^ of the Cttmplidip^ aad ^jf MmchnsJ^mniafw^ 
Annals NaturaJ Hist.De<;> 11^39, P}ii1. Mag, ^ainedate, and Diiblia Med* Press, Nov. 2?, 
1M39 J on the BloodXoriniBcJ<?s of Mndiinjilia, LoaiL and Ediii. Phil Mag. fuf Smu 
Feb. M&rdi, aad Aug. lB40j on tlte BlotxU Corpuscles of Maaunalia and Avc»» in rni 
Appendj:^ to the English version of Gcrhcr's Anatomy* 8vo, Loud. 1842 1 on ilvs 
Nuclei of the Blood- Corpuscles of Vcptebrata» Note to Dr. Willis's tr. of Wagner*! 
Physiology, pp, 210 et seq. 8vo, Loitd. 1844, ami Loud* nnd Edin. Plnl. Mag* Aug* 
1842; on the Pns-like Globules of the Bloody PhiL Mag. Sept. Wi2, Note to 
Wagner's Physiology (oii the jmle corpuscles of \Afvu], Ufftph, ntirl pn^), pp. 2r*0-.'i3. rtnd 
Lnnd. Med- Gazette, Nov. l^ 1839; on the i^I ■ MhrVvjw/V f 

the M nsk Deer» Med. Chir. Trans, voL xxiii* an. : -; * i^- 1 ! , p. 1 ' 

Hlood^CoqiUSClcS of thr '^" "^- " ^ f^'l ttllfl PftS^it M^r c I r,j- ' "' 

latO; Corpivscles of (■ ihUL Kov, l(), Ii^i0; ■ 

ibiiL Nov, 24.1810; Cor, . furte, ihiit, %Uy 2:^tHU 

ihid* Jtine 8, 1841 ; Corpuiich'R of the Urvx aiid nf 0|ihidiaii Kcp*ih^, ilud. \w^. ii^ i 

18*2 \ Corp(tsclc» of S4rt*thimida, ibid- Oct, 11, 1812 i Adflrtioiiiil Meanurifmenin of' 

BbofUConiu«clp-j, ibid. iJee, \X l«*2* Fl»1i. 13, and Sept. 10, iKUj C4jr|iulrlct of 

the Stanley Musk Dl^er, ihtd* Mav f), I8i:i; CorpiiHL-lcs of the Sloth, thiiL Jiiui: 11, 

1H44; m\ tin ^ ' ' ' ; ^ ■' ' ^ ^ f 

FJlniiioM* i> 

'*'-^" "-'*• .-■. yt--'^--. •' :■-. M. ; -....(... 

I ' . Oet* 11, i 84 A ; tm tbe SvtK of tlic BliXKUCorpu*df» <>( 
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are commonly slightly lai^r than when they are slowly dried, or than 
when they have been swimming for a few minutes either in the liquor 
sanguiuis, in the serum, or in dilate watery solutions of neutral salts. 
On the contrary, the red corpuscles of birds and reptiles are usually 
rather smaller in the dried state, however quickly it may have been done, 
than in the fluid blood. The chyle-corpuscles were obtained from the 
thoracic duct while digestion was active; and the lymph-corpuscles 
from the lymphatic glands, except when stated to the contrary. 

The measurements are all made in vulgar fractions of an English 
inch; but, for the sake of convenience, the numerator, being in- 
variably 1, is omitted throughout, and the denominators only are 
printed. The corpuscles were all measured as they appeared flat on 
the object-plate, unless when a T indicates a measurement of their 
thickness. By L. D. their long diameter, and by S. D. their short 
diameter is denoted. 

Remarks on the shape or size of the blood-corpuscles are contained 
in Notes xcv, xcviii, cv, cxvi, cxvii ; and on the corpuscles of chyle 
and lymph, in Note cxxii. 

Measurements of the Red Corpuscles of the Blood, 
MAMMALIA. 



Homo 



SiifiiB Catarrhini. 



Simla Troglodytes 
Pithecus Satyrus . . 
Ilylobates Iloolock . 

leucogenys . . 

Rafflesii . . . 
SeranopithecuB Mona 
Cercopithecas Maurus 

sabaeus . . . 



fuliginosus . 

ruber . . . 

pileatus . . 

pygerythrus . 

Petaurista . 
griseo-viridis 

i£thiops . . 

Macacus radiatus . 

Rhesus . . 



niger . . . . 

cynomolgus . . 

Silenus . . . 

nemestrinus . . 

sylvanus . . . 

melanotus . . 
Cynocephalus Anubis 

leucophsus . . 



Sim^ Platyrrhini. 
Ateles subpentadactylus 

ater 

Belzebuth . . . . 



3200 
12400 



3412 
3383 
3368 
3425 
3539 
3515 
3468 
3342 
12000 
3530 
3395 
3578 
3401 
3478 
3429 
3454 
3563 
3429 
3583 
3429 
3430 
3493 
3338 
3389 
3461 
3555 



3620 
3602 
3589 



Cebus Apella . . 

capucinus 
Callithrix sciureus 
Jacchus vulgaris . 
Midas Rosalia . . 



Lemurid^e. 
Lemur albifrons . . 

Catta .... 

Anjuanensis 

nigrifrons . . 
Loris tardigradus . . 

gracilis . . . 



Cheiroptera. 
Vespertilio murinus . . 

noctula .... 

Pipistrellus . . . 
Flecotus auritus . . . 



Insectiyora. 
Talpa Europiea . . . 
Erinaceus Europasus . . 
Sorex tetragonurus . . 

Plantigrada. 
Meles vulgaris .... 
Arctonyx collaris . . . 
Ursus maritimus . . . 

Arctos .... 

Amerieauus . . . 

Amerieanus, var. . 

ferox 

labiatus .... 
Helarctoa Malayanos 



3467 
3454 
3713 
3624 
3510 



3976 
3892 
4003 
4440 
3691 
3461 



4175 
4404 
4324 
4465 



4747 
4085 
4571 



3940 
3609 
3870 
3723 
3693 
3782 
3530 
3728 
35e2 
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MdliTora CapensiB . . 
PfocyoB lotor .... 
Nisuafusca .... 

nifa 

Basaris astuta .... 
Cercoleptes caudivDlvuJos 

Carnivo&a. 
Pandoxuras leucomystax 

Bondar .... 

binotatuB . . . 

Pallasii .... 
Canis familiaris . . . 

Dingo .... 

Vulpcs .... 

fiilvus .... 

argentatus . . . 

dnereo-argenteos . 

lagopus .... 

aureus .... 



mesomelas 

Lupus 
Lycaon tricolor 
Hy«na yulgaris 

crocuta 
Herpestes griseus 

Javanicus ? 

Smithii . 
Vivcrra Civetta 

tigrina 
FelisLeo . . 

concolor . 

unicolor . 

Tigris 

Leopardus 

jubaU . 

pardalis 

domestlca 



Bengalensis . . 

Caracal . . . 

cervaria . . . 

Serval . . . 

Galictis vittata . . 

Mnstela Zorilla . . 

Furo . . . . 

Tulgaris . . . 

Putorius . . . 

Lutra yulgaris . . 

Phoca vitulina . . 

Cetacea. 

Delphinus Phocsena . 



Baliena Boops 

Pachtdbrmata. 
SoaScrofii 



3824 
3950 
3789 
3878 
4033 
4573 



4236 
5693 
4660 
5485 
3542 
3395 
4117 
3920 
3888 
3761 
3888 
3860 

14000 
3645 
3600 
3801 
3735 
3820 
4662 
4790 
4466 
4274 
5365 
4322 
4465 
4481 
4206 
4319 
4220 
4616 
4404 

16000 
4419 
4684 
4220 
4129 
4175 
4270 
4134 
4205 
4167 
3502 
3281 



3829 
3099 



4230 



Sua nabyroussa 
Di cot vies tonjiifltu* 
Tapirus Indicus 
Eieplia.^ Indicus . 
Rbmoceroa liiflicii!! 
Equus Cahallus 



Asinus 

Burchellii 

Hemionus 



RUIIINANTIA. 



Camelns Dromedarius 



Bactrianns 



Auchenia Vicugna 

Paco . 

Glama . . 
Motchus Javanicus 

Stanleyanus 
Cervus Wapiti . . 

Hippelaphus 

Axis . . . 

Dama . . 

Alces . . . 

Barbarus 

Elaphus . . 

macrourus? . 

Mexicanus 

Marhal . . 



L.D. 

S.D, 

T. . 
rL.D. 

S.D. 

T. . 
/L.D. 
L S.D. 
rL.D. 
L S.D. 



porcinus . . . 

Reevesii . . . 

Capreolus . . 

'^rginianus . . 
Camelopardalis Giraffa 

Antilope Cervicapra . 

Dorcas . . . 



T. 



Gnu . . . 

Sing-Sing 

Philantomba 

picta . . . 

Bubalis . . 
Capra Caucasica . 

Hircus . . 

Hircus, var. . 
OviB Musmon . . 

Aries . . . 

Tragelaphus 
Bos Taurus . . 

Taurus^ var. 

Bison . . 



4316 
4490 
4000 
2745 
3765 
4600 
13422 
4000 
4360 
4421 



3254 
5921 

15337 
3123 
5876 

15210 
3555 
6444 
3361 
6294 
ibid. 

12325 

10825 
4138 
3777 
5088 
4515 
3938 
4800 
4324 
5074 
5175 
4978 
5391 
6330 
5184 
5036 
4571 
5108 
4922 

16000 
4800 
5150 
5116 
4875 
5600 
7045 
6366 
6430 
5045 
5300 
6355 
4267 
4571 
4062 



OP THE BLOOD. 
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(MAMMALIA— con/tntfMf). 



Bos Bubalus 

T. 

Caflfre 

frontalis 

Sylhetanus .... 

RODENTIA. 

Pteromys nitidus .... 

volucella 

Sduros vulgaris .... 

niger.' 

maximus .... 

dnereus 

capistratus .... 

Palmarum .... 

Listen 

Arctomys ? pruinosus . . 

Empetra 

Dipus iEgyptius .... 
Mus giganteos 

decomanus .... 

Rattus 

musculus .... 

sylvaticos .... 

messorius .... 

Alexandrinus . . . 
Arricola ainjihibidL . . . 

ri[uma .... 

Ondatra Zibeihica . . . 
HyatT^Jc crifttata .... 
ErilhizoD dorsatutn . . . 
SvTictheris pfplicnsiib . . 
Caproinys Poumieri . . . 
Myopotamos Coypus . . 

T. 
Castor Fiber 



4586 
14000 
4703 
4299 
4222 



3777 
3892 
4000 
3841 
3633 
4000 
3930 
3847 
3948 
3484 
3503 
4172 
3892 
3911 
3754 
3814 
3839 
4268 
3900 
3790 
4199 
3550 
3369 
3380 
3444 
3483 
3355 
10667 
3325 



CaviaCoImya . . . 

Dasyprocta aurata . . 

Acouclii . _ , . 

lly<lrocli:i:rus Cnjjjbara . 

Lepus cuniculus . . . 

Lepos timidos . . . . 

Edentata. 

Bradypos didactylos . . 

Dasypus sex-dnctus . . 

yillosus . . . . 

Mabsupiata. 
Didelphis Yirginiana 



Dasyurus viverrinus 
Maugei . . 
ursinus . . 

Peramdes Lagotis 
Hypsiprjrmnus setosus 
Macropus Bennettii 

ocydromus . 

Derbyanos ? 

Halmatums Billardieri 
Phalangista Tolpina 

nana . . . 

fiiliginosa 
Petaorista sdureus 
Phascolomys Wombat 



Monotrbmata, 
Echidna Histrix . . 



3538 
3857 
3777 
3481 
3190 
3607 
3560 



2865 
3457 
3315 



3557 
12000 
4056 
4034 
3534 
10910 
3902 
4000 
3535 
3442 
3405 
10910 
3623 
3617 
3856 
3688 
3661 
3456 



3300 



AVBS. 



Rapacbs. 
Gypaetus barbatns 
Cathartes Iota .... 
Sarcorhamphns Gryphos 

Papa .... 

Voltar auricularis . . 

Nudei . 

fiilvus .... 

T.9600 

Kolbu . . . 

lenconotus . 

Angolensis . 
Polyborus Tulgaris 
Buteo vulgaris . . 

Lagopus . . 
AquUa chrysaetos . 

Bonelli . . 



L.D. 


S.D. 


1913 


3425 


1880 


3691 


1761 


3892 


1825 


3600 


1835 


3461 


4000 


10666 


1829 


3399 


1794 


3337 


1806 


3425 


1684 


3166 


1829 


3572 


1852 


3691 


1852 


3691 


1812 


3832 


1866 


3598 



Aquila fiicosa . . . 

choka .... 
Hdotarsus typicus 
HaliaSttts albidlU . . 

leucocephalus 

Aguia .... 

Falco Peregrinus . . 

Tinnunculos . . 

subbuteo . . . 

rufipes . . . 
Milvns vulgaris . . . 
Gypogeranus serpentarius 
Sumia Nyctea . . . 
Nudd . 
Otus brachyotus . . 

vulgaris . . . 



L.D. S.D. 



1852 
1830 
1891 
1829 
1909 
1806 
1916 
1891 
1827 
2000 
1931 
1722 
1555 
3200 
1763 
1830 



3485 
3691 
3461 
3390 
3390 
3585 
3862 
3490 
3507 
3790 
3677 
3301 
4042 
10666 
4076 
3400 
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RED PARTICLES 

AVES— (coji/«jiti«/). 



Babo maximus . . 

Virginianus . 

Sjrninm Aluco . . 

Strix flammea . . 

Nuclei 

passerina . . 

OlINITORiS. 

Cracticus hypoleucus 
Barita Tibicen . . 
Gamilus pileatus . 
glandarius 

Nuclei 
cristatus . . 
Nucifraga Caryocatacti 
Coitus corax . . 
firugilegus 

Nuclei 

monedula . . 

Nuclei 

Pica . 

T. 

Nuclei 

Graeula religiosa . 

Pregilus graculus . 

Pastor roseus . . 

cristatellus . 

tristis . . . 

Sturnos vulgaris . 

Nuclei 

predatorius . 

Coracias garrula 

Molothrus sericeus 

Buceros Rhinoceros ? 

iNSBCTIVORiB. 

Troglodytes Europicus 
Regulii9 cristatus . 
Motadlla alba . . 
Nuclei 
Sylvia Phragmites . 
Philomela luscinia . 
Nuclei 
Cumica atricapilla . 
Erylliaca nibecula • 
Aoc*i!toT mottularia 
Turdns viadvorus . 

musicuB . . 

migratorius . 

canorus . . 
Mcrnla vulgaris 
Orplirus poly glottis 

Muscicapa grisola . 
Lanios excubitor . 
Vanga dettmctor . 



11600 



L.D. 


S.D. 1 


1720 


3566 


1837 


4000 


1930 


3801 


1882 


3740 


4000 


10666 


1885 


3555 


2116 


4000 


2118 


3892 


2041 


4167 


2064 


3878 


4000 


10666 


2041 


3512 


1875 


4172 


1961 


4000 


1894 


3196 


4572 


9140 


2243 


4167 


4000 


10665 


1953 


3365 


4245 


11138 


2075 


4167 


2106 


4505 


2106 


4630 


2133 


4050 


1993 


4167 


2115 


3892 


3764 


11333 


2133 


4175 


2000 


3478 


2133 


4567 


1690 


3230 


2359 


4133 


2284 


4133 


2182 


3600 


4000 


10666 


2003 


3550 


1895 


4400 


4000 


12000 


2359 


4133 


2305 


4133 


2342 


4000 


2247 


4000 


2203 


4133 


2348 


4133 


2305 


3892 


2097 


4256 


2223 


3732 


2231 


3646 


2179 


4173 


1989 


5325 


2019 


3892 



Granivor^. 

Dolichon)'X oryiiTorus 
PlodCtt* textor 
CaidinjUia BomiaicausL 

fucullata 
AmqdtriA fasiciata . 

pQtictularia . 

Pyr^ta dotnt^stica . 

Nuclei 

simplex . . 
Fringilla Coclebs 

Chloris . . 

amandava . . 



L.D. S.D. 



cyanea . 
Linaria minor . . 
Parus ceruleus . . 

caudatus . . 
Nuclei 



migor . . . 

arvensis . . 

Nuclei 

Emberiza dtrinella 

Nuclei 

cristata . . 

Plectrophanes nivalis 

Loxia coccothraustes 

T. . 9141 

Nuclei 

curvirostra . 

enucleator 

Javeusis . . 

Astrild . . . 

cserulea . • 

Malacca . • 

Vidua paradissa . 

Nuclei 

ZVQODACTYLI. 

Corythaix Buflfonii . 
Cuculus canorus 
Plyctolophus Eos . 

sulphureus 

rosaceus . . 
Nuclei 

galeritus . . 

PhilippiDorum 
Macrooercus Aracanga 

lUigeri. . . 

Araraima . . 
-Macao . . . 



Platyeercus Pennantii 
Padficus . . 
eximins . . 
flaviventris 
Vaaa . . 
scapiilatoi 



2400 
2213 
2140 
ibid. 
2001 
2133 
2140 
4364 
2273 
2253 
2232 
2243 
2144 
2416 
2313 
2136 
4800 
2133 
2125 
4000 
2286 
4000 
2310 
2133 
2042 

4570 
2365 
2247 
2286 
2273 
2290 
2359 
1998 
3555 



4167 
4575 
3643 
ibid. 
4364 
4133 
3500 
9200 
4000 
4133 
3600 
4800 
3741 
4848 
4128 
4570 

10666 
3892 
4128 

12000 
4000 

12000 
4167 
4740 
3790 

10666 
4000 
4083 
3677 
4740 
3740 
4167 
3740 

10666 



1902 


3764 


2028 


3600 


1981 


3728 


2203 


3399 


1842 


3547 


4000 


12000 


1880 


3600 


1974 


4041 


1902 


4041 


1924 


4335 


1961 


4128 


1902 


4762 


2165 


3801 


2106 


3931 


2118 


4174 


2193 


3892 


2118 


3892 


2045 


3892 


2000 


4042 





OF THE BLOOD. 


^^^M^^^H 




AVtS—{eontmu^. 


^1 


l*i*ctyc€J-cufi lilger , . 


L.D, 


S,D. 


Col mobft dial coptcra . 


l.d7 


^^H 


. 2133 


3892 


. 2208 


^^H 


!fym|»liiL'tia Novaj-Hol- 


2160 


4174 


NieubaricA . , 
Guinea . . . 


. 2133 
. 216& 


3839 ^^H 


MUai^ATi leptorhynetiA 


2067 


3931 


Corenaii . . . 


* 2193 


^^H 


^m munnu. * 


2133 


4031 


Jiuriia .... 


. 2322 


^^H 


^H PftUclu>iuc» * . 


2115 


3977 


moiiCaaa . . , 


. 2239 


3692 _^^H 


^^H ¥!Hdiasijn« . . . 


2029 


4190 


Nudd . 


. 5333 


^^H 


^H solstitisitk . . . 


2133 


40O0 


Zcuaida . . , 


. 2203 


^^H 


^V vires^ena . ^ . . 


2097 


4176 


roigratori* . . 


. 1909 


^^H 


t^chogloAiiiii capiitratua , 


2203 


3892 


eorotiatn , . . 


* 1954 


^^H 


Paisortiii Alcjtauclfi . . 


2115 


3892 


leiicoceph&la . ♦ 


. 2132 


^^H 


toniuatus , . . , 


2174 


3892 


mjsticea , . . 


. 2100 


3512 ^^H 


Beogalensis , , . 


2279 


4000 




9 


^^^^H 


LoriuB doutieeQiii . . . 


2093 


4133 


OA.LLm.K,, 




^^^^H 


Cemhiciii!ii» . , , 


21 1& 


4000 


Pendope leucolophoA . 


. 1902 


^^H 


Araboineiisia . . . 


2045 


4133 


Nucid . 


, 3555 


^^H 


^H oomncus . , * « 


2t6& 


4000 


crittatu , . . 


, 1902 


^^H 


^1 Sbendi . . . . 


211& 


3692 


CrtX globiccra . , . 


, 1985 


^^H 


P TiMiy^iitlim mncto- 1 
1 rliyuc-'hu* . . * . j 


2l0<i 


3829 


mbm .... 


, 1993 


^^H 


TttTTdlii . . . 


, 2000 


^^H 


1 Piitticiis entiiaLtia * , 


mm 


4000 


Ourax Mttu ... * 


2005 


^^H 


1 ■Ibifrori* . , . , 


1931 


3692 


Pftvo cristatt)9 , . , 


, 1835 


^^H 


^^- Aiigi4itiiA . , , , 


2085 


.5600 


iiititicui . . . 


. Ibid. 


^^H 


^^fe AmericMius . * . 


211 & 


3600 


Javnnieus . . . 


, 18S4 


^^H 


^H ElfgtiJui . . . . 


2037 


3764 


Phosiiktitia pidiu . . 


2213 


^^H 


^^1 Diifr«»riit 


2278 


3374 


tiycibi^iiicrtitt , 


, 18S^7 


^^H 


^^M Amiixuuieus ^ « , 


IBOO 


3832 


"Stidci . 


40O0 


^^^H 


^H ieuc0ccpUiyii& * . 


2050 


3727 


sitlierhus . . . 


, 212H 


^^H 


^m baa)cc|j» . . . . 


2165 


3617 


iiiieattia . . . 


, 1855 


^^H 


^^1 tiieuatnjiisi 


2115 


3708 


Nudd . 


4570 


^^H 


^^P nmUnncqilialus . 


2005 


3802 


CulchiciiA . . , 


, 2168 


^^^H 


^» Luitmtuii » . , . 


2029 


3892 


Nudd , 


5647 


^^H 


Psittacuk caua > * . . 


2101 


4174 


QaUuB domeitieti^ . . 


' 2102 


^^H 


piilliu-m , , , , 


2097 


4174 


Niidd . 


' 6O0O 


^^H 


Picui mingr . . . . . 


2170 


3B92 


Mt*l(?agris gallop^ivo , 


" 2045 


^^H 








Numjda Reaildlii . . 


■ 2054 


^^H 


Anisodacttll 






Francojimia vulgaria . 


' 2106 


4041 ^^H 


Silta Europiea . < , . 


2213 


1188 


Pcrtlix l(m§:u-ofttrii . . 


' 2054 


_^^H 


Nuclei ♦ . 


4572 


11000 


Bonliami . . . 


' 1933 


^^^M 


Certhm fMiMliftjii . . , 


2305 


4000 


Nuc!ri . 


^ 4370 


^^^M 








C<iHimix Ai^wondah . 


* 2347 


^^H 


^VXCVOKEl, 






Orlyi \trgimaini* . . 


2213 


^^H 


Da^^lo gigmntC4 . . * 


2110 


3555 ( 


neoiyeuui . . 


2305 


^^H 


AU^do I«|irdii . « . * 


2124 


3603 


Tclrto iirogmllui . , 


2218 


^^H 








Teiriit .... 


2376 


^^H 


Ct«Kt.r(»iK6. 






Catica*irft . , . 


1923 


^^H 


lltnindq riistki . . . 


2133 


4000 


Nudd . 


4570 


^^H 


urlncfl * ... * 


2170 


4000 


Tinnmus nifr.scc(ii . . 


1752 


^^H 


Cypi^luB A[»us .... 
1 Nudei . . 


1982 


3850 






^^^^H 


iOOO 


10066 


Alisctohipf.s. 




^^^^H 








Dichol<rt>lms criitMui . 


1884 


^^H 


^H Cohnumm, 










^^^^H 


^i C^liimbA PdamliUft * . 


1973 


3613 


Cira-son-iw^ 




^^^H 


1 mttriA ..... 


2133 


3.Vi3 


StnJt1ii<) (laindtti . . < 


1649 


^^^H 


^^B Tiuiur . 


2005 


336tJ 


T. gi6G 




^^^^H 


^^fe tifriiij) 


20gB 


3615 


Nwdd . 


3200 


9166 ^^H 


^^^^^ nifitm . . 


23H 


342*> 




^^^H 






^H 
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RED PARTICLES OF THE BLOOD. 



AYES— (con/tntiftO* 



Ctsiuriui Javanicii^ , 
DromiuiiB Nqvic-IIoI- 

Rbea A.itteneana . . 

Gk ALL ATONES. 

(Edicnemus crepitftns 
VnneUun cri^tfttus . 
lltEm&topu4 DstrAleguB 

Nuclei 
Psophm crepUana . 
Aiitlmipoidea Virg^ 

T. 11230 

B&letnea p&vonma 

T, 9537 
Kudei 

Kcgukrum 
Ardeft ciiierea - 

Nycticora^t 

mtnHia 
FUtalea tcueorodii 
ClcoDin a!ba , * 

nigra * , 

Argalfl . . 

Marabou . 
Ibia nibt?r . . 
Numcniua Ph^opui 

Scolopu GftUi^a^ 



L.D. 


S.D. 1 


1453 


2800 


16DQ 


S031 


1898 


3273 


21^7 


4000 


I9fi4 


3310 


1895 


4000 


3200 


9000 


18B3 


3488 


18S4 


3740 


ld09 


3529 


1859 


3777 


4000 


9750 


185B 


3478 


1013 


3491 


17H0 


355j 


1993 


3827 


185D 


3600 


1755 


3439 


1806 


3403 


1728 


3555 


1359 


3460 


1048 


3153 


1846 


4465 


1973 


3764 


2170 


3622 



R^his Ptiillppincn&ta . 
Galiinula chloropiia , 

P<MJUeep9 minor > . . 

PaLKIPEPE!!!. 

Plcctropterua GsmibensU 
Cbfualopcx .Kgyptiuca 
Cereupiii^ Novse-lioU ^ 

BemiclA SundrieetisiB 
Magellttnifft . 

Cxgnus Atratitfl , . 

Dendrocygna Tiduftta 
aututnnalis < 
erborca . , 

Dcndfoncsj^ »ponit 

Tadorua Tulpanacr . 

Mareca Penelope . 

(lucnjufdida creoca 
acuta . « . 
circla . « . 

Anas galericulata . 

Lama ridlbuadus . 

canuB . *. , 

Nuclei 

Pelecanm Onocrotalus 
Nuclei 

PbaliLTOcoTut Carbo 



L.D. S,D 



2097 
2055 



2001 



1866 
1866 

1722 

1866 

ibid, 
1806 
1789 
1916 
1931 
2001 
1925 
1873 
2062 
1993 
2088 
1937 
2097 
1973 
3555 
1777 
3200 
2D05 



3389 
3839 



32Q0 



3728 
3839 

3692 

3839 
ibid, 
3692 
3555 
3764 
3724 
4079 
3839 
4385 
4592 
3839 
3839 
3424 
4000 
3839 
10666 
3369 
9600 
3765 



REPTILIA. 





L.D. 


S.D. 


Lacerta viridis . . . . 


L.D. 


S.D. 


Chelonia Mydas 


• . 1231 


1882 


1555 


2743 


Nuclei 


. . 4000 


6000 


Anguis fragilis . . • . 


1178 


2666 


Testudo Gneca . 


. . . 1252 


2216 


Natrix torquata .... 


1371 


2157 


ndiata . 


. . . 1241 


2197 


T. 8341 






Alligator 


. . . 1324 


2122 


Nuclei . . 


3835 


6817 


CrooDdilus acutus 


. . 1231 


2286 


Coluber Berus .... 


1274 


1800 


T 


8000 




Nuclei . . 


3227 


4986 


Lucius ? . 


. . 1124 


2215 


Python Tigris . . . . 


1440 


2400 


Champsa fissipea 


. . 1259 


2315 


Nuclei . . 


3555 


7468 


Iguana Cyclura . 


. . 1230 


2285 








Nuclei 


. . 5333 


6400 









AMPHIBIA. 





L.D. 


S.D. 


Triton Bibronii . . . . 


L.D. 


S.D. 


Rana temporaria . . . 


1108 


1821 


848 


1311 


T. 7112 






Nuclei . . 


1901 


3000 


Nuclei . . 


3114 


6297 


cristatus . . . . 


848 


1311 


BufoYulgaris . . . . 


1043 


2000 


Lissotriton punctatus . . 


814 


1246 


T. 5625 






Nuclei . . 


1778 


2667 


Nuclei . . 


2802 


5261 


Siien laoertina .... 


420 


760 








Nndd . . 


1142 


2007 



RED AND PALE CORPUSCLES OF THE BLOOD. 
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PISCES. 



Perca fluviatiliB . • . 

T. 8000 

Nuclei . 

Cemua • . . 

Nuclei . 

Cottus Gobio • . . 

T. 8000 
Cyprinus Carpio . . 

T. 8000 
Nuclei . 
Tinea ; . . . 

T. 8830 
Nuclei . 



L.D. 



2099 

7482 
2461 
6000 
2000 

2142 

6400 
2286 

8500 



S.D. 



2824 

8830 
3000 
8000 
2900 

3429 

8000 
2722 

9600 



Cyprinus auratua . . 

T. 10666 

Nuclei . 

Erythrophthalmus 

Phoxinus . . . 

Esoz Lucius .... 

Nuclei . 

Anguilla yulgaris . . 

T. 8000 
Nuclei . 
Gymnotus electricus . 



L.D. S.D 



1777 

4570 
2000 
2000 
2000 
5333 
1745 

7500 
1745 



2824 

8000 
3200 
2900 
3555 
8000 
2842 

10000 
2599 



Measurements of the Red Blood-Corpuscles of Fcetal or 
Immature Animals, 



11 am on, ftill-lximf at fiftb montb 

of iii«n>-gc»tAtioii . - - - 

Ditto, ac the iame period . . 

Kitt^iii I meb lon^ .... 

Nudci 

Fallow DeerT 4| inches long . 




Pillow Deer, 54 i aches long , 

Rid, 12 kUyi old, bred Wtweeu au 

Ebe£ and goat .,,*.. 

Tadpole, 4 mch lotig * . | ^^^ 



3478 

5918 
1650 



End of the Measurementt qfthe Red Corputeiee qfthe Blood. 



Measurements of Pale Corpuscles of the Blood. 



Homo 

Pithecus Satyrus . . 

Certopilhccui Sabeu^ 
Helartt04 Malay an us 
Nasutt rufa . . 

Felis Caracal . . . 

Senral . . . 

Eqiiufl Cal^lita . . 

Canidns Uaclrianus . 
MtteichuB Jnvanicui 

Capra llircDs . . . 

Caucasica . . 

Bos Taurus . . . . 
Perameles Lagotis 



3000 
2800 
2900 
3000 
2700 
3878 
3100 
3200 
3200 
3348 
3347 
3232 
3200 
3000 
3000 



Vultur auricularis . . 

Conrus Pica . . . 

Vyr^X^ dnmesttca 
inyetiiLi^plius tdssmus 
ColittDha moutana 
Galium domeaticuft 

Strtithio Cam el us . . 

Cosuariui Jftvatiicus . 

CJeonia Ar^la . . 
jVnguiis fm^H^ . . 

Xatrix torquala . . 

Coluber BcniJ? . . , 

Itana tCQipomriiL . . 

TrHon BihroDii . . 

palustris . . . 



3555 
3555 
3800 
3000 
3200 
3800 
3329 
2600 
2666 
2628 
2322 
2666 
2664 
2000 
ibid. 
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Measurements of the Corpuscles of the Chyle, of the Lymph, and of the 

ThymuS'Fluid, 



Chyle. 



Man . 
Lynx . 
Dog . 
Hone 



Ltiiph. 



Man, from a lymphatic vessel of the 

groin 

Man, from a gland in the groin 
Moschus Javanicus .... 

Striz flammea 

Garrulus glandarius .... 

Corvus fnigilegus 

Conrus monedula 

Pica 

Stumus vulgaris 



4600 
ibid, 
ibid, 
ibid. 



ibid, 
ibid. 
4725 
5227 
4414 
5053 
5238 
5001 
5152 



Turdus musicus ..... 
Pyrgita domestica .... 
Fringilla Chloris . . . . . 
Emberiza Citrinilla .... 

Colmnba Livia 

Gallus domesticus .... 

Ardea cinerea 

Ditto, from a lymphatic vessel of 

the neck 

Rana temporaria, from the 8ub> 

cutaneous lymph .... 



Thymus -Fluid. 



Child . . 
Cat . . 
Calf . . 
Dromedary 



5090 
4682 
4924 
4572 
5274 
5261 
5150 

ibid. 

2725 



4572 
ibid, 
ibid, 
ibid. 



Measurements of the Globules of Pus, 



Man, from a boil 

Pus globules in the human blood 
DittOy in the blood of the horse 
From a subcutaneous abscess in the 

horse 

From a sero-purulent fluid in the 

pleura of the horse . . . 




From a seton in a cat's neck . 
From an abscess in a rabbit's leg 
From a seton in the neck of the 

Vicugna 

Ditto, in the Paco .... 



3200 
3000 

3200 
ibid. 



CIlAFrER IL 



ON THK STEUCTlfftB Of TUB LYMPHATIC OLANUfi. 



These gknds^ which by anatomists are called the lymphatic 
glanda^ and \adgarly known by the name of waxen kernels, 
Hiuce the discovery of the lymphatic vessels by Rudbcck and 
Bartholiuc (anno 1651-2), liave been properly considered as 
iilj[)euda^es to the IjTi^phatic syatcni, and though many excel- 
feat anatomists since that period haTe employed themselves 
witli great asdduityj and made many cnrious cxpciiments with 
a view to complete the diacovery of this important subject, yet 
the lymphatic glands seem to have derived fewer advantages 
from this spirit of inquiry than the other parts of the system ; 
their structure and office beijig uiiknowUj except m far as relates 
to their gross anatomy, and even in that respect the best anato- 
mists are not wcU agreed. Some suppose that each lymphatic < 
gland is composed of large cellsj and others that they are 
formed of convolnted lymphatic vessels (sec Note cxix*), and 
somej that the red veins communicate with the l^v^nphatic vessels 
in the substance of the gland. But in order to avoid perplexing 
a subject of itself too intricate, wc sliall pass unnoticed the 
various opinions advanced by different authors who have written 
on this subject, and endcavonr to describe the structure and 
uses of these glandSj from the ideas and experiments of the 
ingenious author of the subsequent discoveries; and as the 
anatomy of many parts is to be maturely cousideredj before we 
can reason on the fiinctions of any one of them (from the 
mutual dependence they have on each other}, we shall first 
describe their structure^ and afterwards inquire into their use. 

Sect. 1. A lymphatic gland, in size and shape, is commonly 
compared to a smidl acorn ; though I think it more generally 
resembles the figure of a kidney-bean, being oblong, rounded 
at the extremities^ and a little flattened on the upper and under 
Midcsj particularly in the umnjeeted state* But independent 
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of any change produced liy injection, we obserre great variety 
in the size and figure of the lympliatic glands in different bodieiSj 
and in different parts of the same lx)dy. In some they ar^ 
large and round, in others tniall and flat, and in every cluster 
of these glands this difference in shape and size is obiervable. 
Yidc Plate VI, 

In femalea they are generally smaller than in males, and are 
always considerably less in proportioti before the time of pu- 
berty than after it (cxrx). 

Sect. 2 These glands are dispersed in the course of the 
lymphatic yesaels^ in diff'erent parts of the body, and throngli 
them the lymphatic vessels pass* Tlieir various sitnations 
have been already so accurately delineated by Mr. Hewson,' 
that a repetition vronld be tedious and unnecessary, 

' HewBon on llie Lymphatic System, Pktes i-rr. 



(cxix*) Morgmgnij Ruysch, and Haller, according to Mr, Cruikshaiik,* 

observed that the lyiwphatit* glantlB are enlarged in the young nnima 
in proportion to the growth of the body, that they dioiinish after middli 
life, and at last etitirely vanish, Biehat** states that they are only very 
remarkable in infancy, beconiiog lc?se numerous in thcnduit, Atidmnstly 
di.^appeaniig in old age* I have generally found them proportionabljpJ 
larger in chiJdren than hi adults, and in the neckn of young birds tban* 
iu their parents ; in old age the lymphatic glands are more or le^s 
wasted, and deficient in juice^ but they never entirely disappean and 
lire larger in heahhy aged jieople than in younger snbjeeta waited by 
diss ease, I have seen the glands very distinctly in the neek and groin 
of a woman aged 9^), and of a man aged 87 ; and Dr. Itoyd, who 
undertook, at my request, to make a few obaeryatious on the suiiject, 
has kindly furnished me with the following reaultfi, obtained by weighing 
the glands of twenty human bodies, dead from varioua diseascBj from 
birth to 911 years of age : — " In addts the lymphatic glands were liirgesiit, 
increasing up to 40 years of age, smaller at 46^ and tough and fibrouaj 
in the very old. The ingninal glands were larger and more niuneroua 
in males than iu females. The inguinal and femoral glands were smanc] 
in femaleis aged 50 years and upwards, and emaciated by clironta] 
diseaaest than in a female aged RO, whose body w(ls in better condition. 
In one male, ^till-born, weighing six pounds, the glands were largei 
m proportion to the body* than in any other case ; and in a male infant 
weighing ten pounds, aged eight oionthsj and emaeiated by disease, tbu 
glands were smaller than in the still-bom infant/* Tlie tbynms gland 
fts mentioned in Note cxxvii, increases in siste for some tinie afto 
birth, but soon becomes smaller in ili-nonrished yonng animals. 



* Anatomy of the Alisiirlfin^ Vt!»ol&, |». 



* Aiintomii? D**Nrriptjvc» tota. iv., p. 131* 
Biro, Piui*, 1803. 
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Sect, 3, Each gland is a congeries of tubes, consisting of 
arteries, voina, IjTiiphatic vessck, and nerves, connected by the 
eellubir substance, the whole forming a circuin scribed apparatna 
for the pnrpo«e of secretion (see Note cxix*}. The ceUnlar 
substance aurroiinding the gland is a little condensed, and forma 
what has been called, but improperly, its capsula (see Note cxix*). 
For though we consider the cellular membrane to be the 
common connecting medium of all the parts of the body, yet 
we cannot allow of its forming a peculiar coat to any part, since 
it cannot be separated firom those lymphatic glands^ without 
destroying the texture of them. 

Sect. 4, The branches from the aorta supply the lymphatic 
glanda with blood, in common with all other parts of the body. 
In general two or three small branches enter each of these 
glands at difterent parts, and these branches ramify to exceeding 
minuteness (sec Note ca^ii*) throughout the whole gland, and 
their corresponding veins return the blood into the adjacent 
venous tnmks* 

Sect. 5, The nerves in their course give off extremely 
small twigs to the lymphatic glands, but not modified to convey 
an sicnte sensation; for these glands, unless in a state of in- 
tlammation, are very little sensible, 

Sect. 6, Besides arteries, vcins^ and nerves, every one of 
these glands has a number of small lyniphatic vessels. The glands 
are nowhere to be found but in the course of the larger lym- 
phatic vessels, which, in their passage from the extreme partj* 
of the body towards the thoracic duct, enter and pass through 
the lymphatic glands in the following mauner. 

Sect. 7. About a quarter of an inch before a lymphatic 
enters a gland, it divides into two, three, or four smaller brauchcs, 
sometimes into a greater uumber. These enter the gland at 
tlic part farthest from the thoracic duct, and are then subdi- 
\ided into branches, as small as the ramifications of the arteries 
and veins before described, and wldch they accompany to eveiy 
part of the gland. After being thus minutely divided, they 
reunite and gradutilly become larger, as they approach the 
opposite side of the gland, forming three or four bianclies, which 
are joined by other lymphatics, that anse from the cells of tlic 
gland. All these brancbes unite together, about a quarter of 
an inch from that part where they coinc out of the gland, and 
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form a common trunk, but larger by the additional lymphatic 
vessels it receives from the cells of the gland. See Plate VI, 
fig. 8. 

Sect. 8. Sometimes only one lymphatic vessel, and some- 
times three or four of them, pass through the same gland, in 
the manner described above, and these either pass through 
other glands in the same way, or continue their course on to 
the thoracic duct. Vide Plate VI, fig. 1. Sometimes we ob- 
serve a single lymphatic pass by all the glands, without entering 
any one of them, and continue on to the thoracic duct. This 
observation may perhaps account for the venereal, variolous, 
or other poisons, being sometimes taken into the habit, with- 
out inflaming a lymphatic gland in its passage. See page 129. 

Sect. 9. In Sect. 3 we found that each lymphatic gland 
is a congeries of vessels, and in Sect. 7 we observed that 
some lymphatic vessels arose from the cells of the gland ; but 
here we do not mean those appearances which have been called 
cellular^ (and that are in reality only little eminences, formed 
by the bending of one vessel round another), but other cells 
which really do exist in the substance of the gland, and are so 
very small as to become visible only by the assistance of the 
microscope. 

If we inject* a lymphatic gland with mercury, or inflate it 
with air, an irregular appearance is produced, very much re- 
sembling cells ; and if a gland prepared in this manner is 
dried and cut through, at first sight it looks like a honeycomb, 
but if we examine it more attentively, we shall find this cellular 
appearance evidently made of convoluted vessels ; and in by far 
the greater part of lymphatic glands, that we prepare, the 
subdivision of the lymphatic vessels into smaller and smaller 
branches, and not into cells, is apparent to the naked eye. 
Vide Plate VI, figs. 8, and 4. 

Sect. 10. The cellular appearance in the lymphatic gland 
is, I think, probably a deception, which may happen in the 
following way. The very small lymphatic vessels are very 
much convoluted, and running in a serpentine direction one 
over the other, a part of one vessel is covered by that part of 

■ M. de Haller, Elem. Phyaiolog. torn, i, p. 183. 
' Vide PUte vi, fig. 3. 
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another resscl which lies o%*er it, Tliis being general, tm ir- 
regular siirfticc is produced^ so that it looks like a number of 
small globules or verjr" small pins' heads (vide Plate VI, fig, 1), 
similar to what we observe in the cpididjTnis when injected 
with mercury ^ and that this is reallj the case I am con^'inced, 
from what I have observed on the e^tamination of other hTnpha- 
tic glandBj when the vessels have been less convoluted, and 
where the vascular texture has been more evident ; for in some 
we can distinctly trace the continuity of vessels through the 
glands, especially in the more simple ones. 

Sect, 11 _ Plate VI, fig* 2, exhibits a IvTnplmtic vessel a, 
forming three l^vniphatic glands : the first at », is a subdivision 
of the trunk a into about nine or ten brnnchcs, which arc 
convoluted, and form a gland. These unite again and form 
the trunk at c, which ascending about tliree inches, divides 
into about sik branches running parallel to each other, and then 
form a lymphatic gland at n, not larger than the trunk of tbc 
vessel, which is the most simple 1 have ever seen ; the branches 
arc again united to form the trunk m ; this vessel next ascends 
about three inches further, and divides into two branches f and 
G ; the branch a is continued on where it is joined with other 
IjTnphatic vessels. The branch p ia again divided into four 
vessels, that are subdidded to form the third gland at h, evi- 
dently composed of small convoluted lymphatic vessels | these 
vessels are again united and form the large lymphatic vessel 
at I, which passes on to communicate with some other lymphatic 
vessels not expressed in this Plate. All the objects in tho 
Plate are smaller than the natural size. 

Sect, 12. This eircimistanee of the lymphatic glands 
being formed of convoluted lymphatic vessels m demonstrable 
not only in this preparation, but also in many of the larger 
and complete glands, particularly in Plate VI, figs. S and 4 ; 
and though we have not so clear a demonstration that every 
lymphatic gland is a convolution of lymphatic vessels, or that 
some glands may not have large cells, yet we liave this useful 
fact, that a lymphatic gland is not always or necessarily com- 
posed of cells, and as we can prove that some, nay, many 
glands are only convoluted IjTnphatic vessels, and as the cellular 
structure in any is rather doubtful, it is probable that all l>^n- 
phatic glands arc formed of convoluted lymphatic vessels, and 
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that the appear?mce of large cella (cxix*) may be a deception^ 
from the circumstance I have already meutiODcd ; and I am the 
more confirmed in my opiuioii that thia is the case^ ou taking 
a more general eurrey of thia subject in the animal kingdom^ 
as in the turtle, where the lymphatic glands are wanting, or 
at least that circnmscribed form of a lymphatic gland, so ge- 
neral in the more perfect animals^ is not to he found in those 
of the amphibioua class. 

Sect* 13* In the mesentery of a turtle no lymphatic glanda 
are observable | yet in this animal nattire doe^ her busings ms 
well, though the apparatus is differently constructed* The 
small blood-vessels iu the mesentery of this animal are trana* 
parent in an unprepared state^ and the large vessels form a 
network, making seemingly pretty considerable meshc?i, but if 
we inject them {i, e* the veins and arteries) we tind this part 
eaiceedingly vascular, and from its trauj^paren^ we can here 
prove the artery terminating in the vein by continuity of canal 
(a fact not easy to demonstrate in the human body) j and if we 
inject the lymphatic vessels, we find them very numerom, form- 
ing the most beautiful network imaginable. 

The lacteals come from the edge of the iatestines upon the 
mesentery ; part of them ascend, anrrounding the blood-vessels, 
but do not communicate with them. These send off lateral 
branches to the transparent part of the mesentery, whilst others 
come immediately from the intestines to it, where they ditidc 
to exceeding minuteness, making frequent anastomoses^, and 
gradually becoming larger as they approach the upper angle^ 
where they communicate with the larger branches, and pass on 
to the thoracic duct. Vide Plate VII, 

Sect, 14, Tlie arteries and veins are principally spread on 

(cxix*,) Mr. Abemelhy* found the mesenteric glands of a whale 
hallaw in the centre, like a hag, Mr. John Goodsir^ concludes thaf 
the lymphatic glands are merely networka of lymplmtic vessels, deprived 
of all their tunica but the internal, the epiihchnm of which is higlily 
developed for the perforntance of particular fimetionB ; and thai tbeeo 
peculiar lymphatice have a fine network of capiUiiry biocjd-veHeula to 
supply mat ter for the con ti nual re n o v at i on of the e pi ih t liu nu II e st atoa 
that the outer tunic of the estr«*glaiulular lymphaLicfl leaves tlieai at 
their entrance to or exit from the gland, nnd passeH on its gurface to 
fomi ita capsule, 

• l'htl(*&op))icaITrwi8ietioii8rl796|pp.2y *> Auiiiomicid and P^tbaL OIi*i*r%Atloji>, 
et &cq. p|u la, 4y, Mvi*, Ediri. IH 15, 
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iho coats of the lymphatic TessclSi io that we here find the 
requisites to form a lyixiphatic ^land i for as we prove that 
many of the lymphatic glands in the human hody are no more 
than a congeries of arteries^ vebis, nerves^ and lymphatic vessels 
convoluted, it is probable that all lymphatic glands may be 
formed in the same manner ; sOj perhaps, it may be the same 
thing in nature, or the same purposes of the animal economy may 
be equally well answered^ whether the parts composing a gland 
(viz* arteries, veinsj nerveSj and lymphatic vessels) be circum- 
scribed in a proper membrane^ or spread over a larger surface. 
This, perhaps, will be more fully proved hy some experiments 
and oliservations which I shall hereafter publish on the minute 
strnctnrc of glands (cxx). 

Sect. 15, On cutting into a fresh lymphatic gland we find 
it contains a thickish, white, milky fluid* Then if we carefully 
wipe or wash this fluid from any part of the cut surfaccj and 
examine it attentively in the microscope, we obsene an almo&t 
infinite number of smaU cells, not such as have been before 
descril>ed, or that have been supposed to exist in the lymphatic 
gliinds, but others too smMl to become visible to the naked eye, 
and expressed in Plate VllI, fig. 4* 

Sect* 16. If the arterica and veins of a lymphatic gland 
have been previously injected with a coloured fluid, and a part 
of the gland be then riewed through the microscope^ we ob- 
serve these cells are extremely vascular, and it is into the^e 
cells that the white fluid found in the gland is secreted. This 
fluid is absorbed by the lymphatic vessels, which we observed 
(Sect. 7) arose from the ceUs of the gland, and m by them, in 
common with the other fluids, carried into the course of the 
circulation. 

Sect, 17, Tlie lymphatic vessels, therefore, which originate 
from the cells of the gland, arc in the lymphatic glands ana- 
logous to the excretory ducts of other glands ; and we have the 



(cxx,) I Rpprehend Mr* Faleonar did not live to fulfil tlii« promise^ 

although \w dt'voled &omc space to the sttbjrct in the 8vo Synopeis of his 
Lt'Ctnrcs, dated from Craven street^ Strfiiid, London, Sept. 26, 1777* 
He niuat huve died within a aionth jifterwards ; for the wile catalogue of 
'* 'I'he ^luseum of the late ^lagnus Fak*ouar, Surg^eon and PrafrsBor 
of Aurttomy , * ♦ , formed by the joint Ittbtnir of thene two youug 
anatomiittH,**^^ — IlevrBon and Faleonar — is dated on the following 12th of 
OetobiT, Of this catalogue tlicre is a ropy in tisc Sihrary at the Ho\«l 
(.'oUeK*^ of Surgeons in Lincoln's lun Fields, 
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same proofs that the lymphatic glands secrete this white fluid, 
and that it is carried from the glands by the lymphatic vessels, 
that we have of glands in other parts of the body separating 
different fluids, and having excretory ducts ; for if we cut into a 
lymphatic gland we find a white fluid, and if a ligature be 
made on the lymphatic vessel coming from that gland we find 
a fluid of the same kind contained in those lymphatic vessels 
(cxxi). This is as convincing a proof of the lymphatic vessels 
being excretory ducts to the lymphatic glands, and as satis- 
fectory as that the hepatic duct is the excretory duct of the 
liver. We know the liver secretes bile because we find it in 
that viscus, and we know the ductus hepaticus is its excretory 
duct, because we find bile contained in it. The proofs are 
similar and equally conclusive. 

Sect. 18. The existence of a white, thick, mucus-like fluid 
in the lymphatic glands has been long generally known to 
anatomists, and is particularly remarked by M. de Haller;^ 
but the properties of this fluid seem to have been entirely over- 
looked and neglected. 

This may perhaps have been owing to the same cause that 
the shape of the particles of the blood, till lately, has been 
so little known, viz. the want of diluting this liquor ; for if 
we examine this fluid of the lymphatic glands in the natural 
state, we find it a homogeneous mass, discovering nothing of 
its composition or properties. But if we dilute it with a solu- 
tion of Glauber's salts in water, or with the serum of the blood, 
and view it with a lens of the ^ of an inch focus, as formerly 
mentioned in the experiments on the blood, we then observe 
the following appearance. 

> Sticcum glandulis conglobatis inesse, album, serosum lacte tenuiorem, in juniori 
potissimum animali conspicuum, id quidem cerium est. Eum, cremori similem dixit 
Thomas Wharton, cinereum Malpighius, diaphanum Nuckius, album Moi^gagnus, 
recte et ad naturam, ut puto, omnes. — Haller, tom. i, p. 184. 

(cxxi.) I have never seen the fluid of the lymphatic vessels white 
or opake, except in the lacteals and in the absorbent ducts of the 
thymus. The juice of the lymphatic glands may be slightly so, in 
consequence of containing a greater proportion of corpuscles than 
the fluid either of the afferent or efferent lymphatics/ and perhaps 
when a ligature is placed on one of these last, its contents may become 
more opake from an accumulation of globules. 

* Note czui. 
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Sect, 19. Numberless smallj whitej solid particles^ resem- 
bling ill size and shape those central pfirticles (see Notes ciij 
cv, and cxxiij found in the vesicles of the bloody are to be 
seen distinctly gliding down on the stage of the microscope, and 
if we dilute it sufficiently, we can examine them separately, and 
view them as distinctly as we can the particles of the blood. 

Sect. 20. These particles found in the lymphatic glands 
likewise agree remarkably in their properties with the central 
particles found in the vesicles of the blood, not only as to size 
and sliape, but also in being insoluble in serum, or a solution 
of any of the neutral salts in water, (except putrefaction takes 
placCj) and arCj like the blood, soluble in iTater, and in the 
same order (cxxii). These particles axe by the lymphatic 



(cxxir,) As to the sohihility in water of the nucleus of the blood 
corpuscle, Falconar speaka more decidedlv than Hewson^ who Rtatcs" 
that it is less solnble than the envelope. Thcs truth ia, that the nucleus, 
like the glob ides of chyle and lymph, i* io soluble in water. Tlie partial 
effect, of watt^r on the envelope is deacribed in Notes xciv and cii. 

The globules of lympli and chyle, as well as those ia the fluid of 
tbe thymus, appear delicately granulated on the surface; they are 
gciiernlly globular or Icnticidar, never folJowiug the wide peculiarities 
iu ^bape and size of tbe blood-cUscs of different clainsies of animals, nor 
iij birds at all approaching tbe long ova! figure of the nucleua of the 
red blood-corpuacle, described in Note cv, 

Iu tbe Napu musk-deer tbe lympb-gtobnles are about as large as 
those of mammals with blood^diacs of the ordinary size ; and iu tbe 
CameUdoe, as noticed more full v in the Appendix toGerber*s *Anatoray,' 
p, 99, figs, 2m, 287, and iu the 2;M vol. of the * Med. Cbir, Trans- 
actions/ pp. 25 et seq., tbe corpuscles of tbe fluid of the tbyinua aaj 
of tbe lympbalic glands, as well as the pale globules in the blood ami 
pns, have all tlio same round shape as in mammals with circular blood- 
discs ; and so have the globuleis of the lymphatic glands of birds, as 
well m tiie paJe gb>bulea of tbe blood of birds ami reptiles. Figures 
of all these globules are given in my Note to Dr. Willis's translation of 
Wagners • Physiology/ pp. 250*52, and to the English edit, of Gerber's 
•Anatomy/ figs. 277-B7, and 292; and in the 'London and Edinburgh 
Fhilosopbical Magazine/ June, 1842, pp* 48tKH4, Mea«urementa of the 
globules will be found iu tbe Tables at the end of chap, i, pp. 243-4. 

The globules of the chyle, of the thymus -fluid, and of lymph, are 
smaller and difier in stnictnre from the pale globules of the blood. In 
these last there are two, three^ or four nuclei, easily seen wbeu the 
envelope is made more or less t ran spare nt or invisible by acetic, sul- 
pburousi citric* or tartaric acid* But the globules of chyk\ of lympb, 
nnd of tbe ibymiis fluid, like tbe liuckn** of the red corpuscles of the 



' Chillier It [ip. 224.&. 



*' See Notet cr» cii. 
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vessels taken into the comrae of the circulation, and inixcil 
with the blood J where they are for a time retained^ to be again 
separated from it^ as we shall see after wardi iii our inquiry 
into the anatomy of some other parts. 



blood, are onlj rendered more disdnct and slightly smaller by any of 
these acids, so that the central part presents no regular nuclei, or divided 
nucleus, such as are contained in the pale globulcfs of llie blood. In abort, 
these lost-nametl globules have the cbaraciera of perfect elementary ceUa^ 
while the former globules, aa shown in the Note to Gerber*e 'Anatomy,* 
p* 83> resemble, and probably arc, nndei or immature cells. 

Tbe most recent obicrvcre, Dr, Oesterlen/ and Mr^ Simon,*' also eon- 
clode that the corpuscles of the thymus have the structure and relations 
of nuclei ; and it has been noticed in the Introduction how sagaciously 
Hewaon always insisted that they are to be considered as central par- 
ticles. 

All these observations apply to tbe majority of the globules men- 
tioned * In the blood, besides the common pale cells, there are a few 
smaller corpuscles, like those of lymph ; while in the larger lymphatics 
and thoracic duct there arc corpuscles identical in si;5e and structure 
with the common pale globules of the blood: see Kot^ cxLVi, 

The microscopical and chemical clmracters of the globules of tbe 
chyle, of the thymus^ and of the lymphatic glantls, are nearly, if not 
exactly, the same. \\Tien quite fresh, they swell on being mingled with 
pure water, as does the nucleus of the blood-corpuscle. •= When well 
mixed with a strong solution of an alkali, or of a neutral Bait, the glo* 
bales become partially dissolved, miashapeu or fainter, forming a very 
ropy and tenacious compound with the fluid* Thia property, I bchcve^ 
belongs generally to fresh primary cells, though not to the red cor- 
puscles of the blood. Further details concerning tbe chyle, lymph, and 
fluid of the thymus, are given in the Appendix to Gerbii'B 'Anatomy,' 
pp. 88-100. 

In reptiles, I have seen the envelopes forming around the pale glo- 
bules of the blood, as described by Wagner and Nasse,** But in birds 
and mammaUa there are certain factii not agreeing with tbe opinioji that 
the red corfjuscles are formed simply by a transformation of the globules 
of lymph or chyle. In birds, it has already been noticed* Uiat the 
lymph-globule diflers remarkably in figure from the nucieufl of tbe red 
blood -corpuscle ; while there is nothing hke a lympb -globule withiJi 
this blood-corpuscle of mammab. Besides, iji some of the emaUer 
ruminants^ as the musk-deer and ibes, the red corpuscles are much 
smdicr than the lymph-globules. 

* Mr^ Pagef s Report, Bntiih md Foreign = Sec Ntite c\\ p> 225. 

Medical Heview, vol. xxi, p. SBG, *' See ihc Eiij<lit-h riUiiou of OcrljerV 
** A PbyilologieftI Esjuij od the Tbymai AtiKirtui)> fig, 29^^ 

Qihuttt P* SO, 4to, Loud. 1H4S. ^ la ^i^U v\\ p, 225, 
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Sect* 2L The term gland has been ghen to certnin parts 
of an aiiimal body, that are by n&ture destined to separutc 
fluid A of different properties from the general mass of blood, 
which are to be applied to the various purposes of the animal 
economy, or to be excreted, as bein^ either useless or hurtful 
to the constitution* 

Sect. 22. But though the term gland is properly given only 
to such parts as are known to perform this office, yet it haa 
also been applied to some parts whose uses are unknown ; be- 
cause their structure being apparently the same with that of 
glands, (properly so called,) it hm thence been conjectured that 
their uses might likewise be similar. Tims the thj'raus has 
acquired the uame of gland. In like manner we use the terms 
thyroid glands and glandulte renalea (cxxni). For when- 
ever any part receives more blood than is necessary for the 
immediate gi'owth or nourishment of that part^ it is concluded 
a priori that this blood is to midergo some change, or that 
some secretion is to be made from it ; and for these reasons 
the appellation of glind has been given to the thymus, the 
thjfToid, and glandulse renalcs, 

SecTp 33. The thymus is situated in the superior part of 
the chest, in that space called the anterior mediastinum ; w^hich 
in the foetus-state, and for a few years after birtb, is hirge. 
The shape and size of this gland is various, differing in almost 
every subject. It is triangular, adapted to the space between 



(cxxtii.) As to the probable use of tlie supra-rcual ghmd^t and tlie 
nature! of their »ecrctiou^ sec 'London Medical Gazette/ Jane 21, 1B44, 
p, 4 1 1. A descriptjonj with figiiresj of the ekmentary raoleculeB m 
abundflntly produced in these glands, is given in the Appendix to 
the EngMi edition of Gerber'i 'Anatomy,* p. 103; and a notice of the 
constitution of bimilar moleotdes in Note Lx, p. 88. 



256 SITUATION AND STRUCTURE 

the right and left lobe of thie lungs. The superior part of the 
gland seldom rises higher than the upper edge of the first bone 
of the sternum. Sometimes one and sometimes two processes 
of the same glandular structure arise from the upper part of 
the thymus^ and ascend on the fore-part of the neck almost as 
high as the glandula thyroidea^ and lie between the trachea 
and carotid arteries;^ but this is a circumstance that rarely 
occurs. The two sides of the gland are placed next the 
lungs, and the inferior part or basis of the triangle extends 
downwards, (sometimes much lower than is expressed in the 
Plate,) lying on the upper and outer part of the pericardium, 
to which it is attached by the reticular substance. The supe- 
rior and posterior part of the thymus Ues on that part of the 
aorta called sinus aortse, which arises from the left ventricle of 
the heart to form the curvature, the fore-part of which and the 
common trunk of the right carotid and subclavian arteries it 
generally embraces. The inferior posterior part is always con- 
nected with the upper part of the pericardium. 

Sect. 24. The thymus receives two small arteries, called 
arterise thymicse, which most commonly originate from the 
sinus aortse ; sometimes they arise from the curvature of the 
aorta, and I have seen some instances of one small artery 
coming from the common trunk of the right carotid and sub- 
clavian arteries to the upper part of this gland. Besides these, 
the thymus receives several small arterial branches on its fore- 
part, from the mammary and other arteries, that supply the 
mediastinal space with blood. 

Sect. 25. The veins are always more regular in their ter- 
mination, and are generally two in number. They open into 
the trunk of the jugular and subclavian veins on the left side, 
of which a part is covered by the superior portion of the 
thymus. 

Sect. 26. The thymus is a gland of the conglomerate kind, 
and, like others of that class, has no particular centre of rami- 
fication for its blood-vessels, but they enter promiscuously at 
different parts of it. It is formed of a great number of small 
lobules, or acini, united to each other by blood-vessels and the 
tela cellulosa; and over the whole, giving it greater compact- 
ness, is a condensed cellular substance, which forms a kind of 
' HaU. toiii.i,p. 115. 
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capsule to the gland, and gi?c» it a pretty regular smooth ex* 
tprual surface, except where it is fissured into larger lobes* 
But this capsule is not of that kind we find on some other 
glaudsj as on the kidneys, &c., which can be readily separated 
from them. It is nothing more than a coarser condensed re- 
ticular substance adheruig finnly to all parts of it; from which 
it cannot be sepfirated, without doing injury to the glandular 
suhstatice (cxxiv). 

Sect. 27- Many attempts have been made, by diBsection 
and other means, to diBcover an excretory duct from this part. 
For the organization being apparently the same in it as in some 
other known glands, it was but natural to conclude that, similar 
to them, it also should have an outlet. Accordingly^ many 
fruitless experiments have been made, and much time employed 
to discover it, but with so little success, that all attempts of 
that kind seem long since to have been given up* Nay, some 
have been led into very un philosophical conjectures, viz. that 
perhaps it was useless, or that if it did perfomi any office, it 
was so obscurely as to escape investigation. 

Sect* 28* But the ingenious author, whose experiments we 
are about to relate, entertained too exalted an idea of Kature 
to suppose that any part of the animal frwne was useless, though 
the structure of some parts might be so intricate, and their 
uses so obscure, as to elude the researches of the most assiduous 
and ingenious inquirers into the operations of nature. 

Sect. 29, Mr, Hewson, after having made many attemptii 
by dissection and injectiona to discover the use of this gland, 
with almost as little success as bis predecessors, began to employ 
the microscope j but microscopical cxpmnients, in the manner 
they were then conducted, afforded no other satisfaction here 
than that the blood-vessels were distributed in a similar manner 
to those of the lymphatic glands ; but the external appearance, 
aa well as the minute structure of the thymus {so exactly cor- 



(cxxrv,) The structure of the thymus has been particukrly described 
by Sir Aslley Cooper/ Br, Haugsted,^ and Mr. Simon .*^ The two 
authors last named have given full notices of the labours of the earUer 
writen on the subject. 



* Atiitotiiy of the Tbymii* Gland* I to, 

Loud. 1S32, 
»• Tbrmx in honune ijc pet SericTn Ani- 

milium <|escriptio AaAtomlcAt i*Atli(^ 



lo^ea, fit Pliysidiafici. Svo. Hmtmmp. 
1832. 
A Phy^iotogpcikl Eaniv m tlie TUfmiM 

17 
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responding with the structure of other glands), convinced Mr. 
Hewson it must have an excretory duct ; yet possibly it might 
be so small, or the coats so transparent, that when collapsed. in 
the dead body it might become almost invisible ; though during 
life, while distended with the natural fluid, it might be more 
readily perceived. Therefore the following experiments were 
made in order to detect it. 

EXPERIMENT I. 

Sect. 80. The sternum of a half-grown dog being removed, 
a ligature was passed round the thymus, including at the same 
time all the neighbouring parts. The animal soon died. On 
examining the parts contained within the ligature, no excretory 
duct could be found ; but a great number of lymphatic vessels 
made their appearance, filled with a darker coloured fluid than 
ordinary.^ 

As the gland in this dog was small, it was suggested that the 
experiment would probably succeed better in a larger animal, 
which gave rise to the following experiments. 

EXPERIMENT II. 

Sect. 81. The chest of a calf being opened, a ligature was 
passed round the lower part of the thymus, as had been done 
in the former experiment, and the parts contained within the 
ligature were taken out. On examining these very attentively, 
a great number of lymphatic vessels, containing a fluid almost 
similar to chyle, of a white colour, but not quite so opake, were 
seen coming from every part of the gland ; one of which was 
so large, that at first sight it had the appearance of an excretory 
duct ; but on a more attentive examination, it was discovered 
to be no other than a large lymphatic vessel. The remaining 
parts were dissected with all possible care, but no excretory 
duct could be seen. 

* Ubinam is succus babitet, uondum consentitur. Ex thymi tamen exemplo, maximib 
glanduhe, crediderim, cum Nuckio, omnino in areolis cellulanim residere. Nam in 
iota tbymi glandala, ubicnnquc leseris, exiguo etiam vulnere, in earn violationem ex- 
primi potest, neque tamen aut manifesta cavitas reperitur, qua contineatur, neque ex 
yase aliquo effluere videtur, cum et copia cam gitttulam superet, quie ex vase non 
magno inciso speretur, neque ex remotia glandulas partibus per vascula tdeo facile in 
Tulniu urgeri posset, et denique manifesto com spuma ex odlnlis caveniiilisque ex- 
primatur. — Hall. Elem. Phy. torn, i, p. 184. 
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Sect, 32* The fluid found in the lymphatic vessels, coming 
from the thy us us, differing so nmch in colour (cxx v) from what 
is contained in the lymphatic vessels of the other parts of the 
body, was an inviting circumstance to examine the properties 
of itj with intent to dctennine upon what cause this remarkable 
difference in colour depended. 

BXFEEIMENT III. 

Sect. 33, A drop or two of the fluid found in the lymphatic 
vessels coming from the thymus gland, being received upon a 
thin piece of glass, and examined in a microscope, with a lens 
of ^ of an inch focus, it appeared opake, and like a drop of 
tnilk* But on diluting it ivith a few drops of the serura of 
human blood, the same appearance was ediihited as was ob- 
served on examining the fluid found in the lymphatic glands, 
a great number of small, whitCj solid particles, exactly rcsem- 
iibling in size and shape the central particles in the vesicles of 
the blood, or such as are found in the fluid of the lyTDphatic 
glands* 

EXFBEtMEKT IV. 

Sect. 34 A few drops of the same kind of fluid as in the 
former experiment were diluted with a small quantity of a 
[lolution of Glauber's salt in water (as mentioned in Experi- 
ments on the Bloodjj and on viewing this with the microscope, 
the same paiticles were more distinctly seen than in the pre- 
ceding experiment, on account of the fluid being more di- 
luted (cxxvi). 

Sect. 35. Particles of this shape being found in large 
quantities in the lymphatic vessels coming immediately from 
the thymus, through the substance of which lymphatic vessels 



(cxxv.) See page 252 and Note cxxi. 

(cxxvi.) The glotmles of the juice of the lymphttie glimdi and of 
rthe ihymos ha^e the same microscopical attd chemical characters: 
^tee Note ci^xii, pp. 2.53-4 . The experimenta in the text are moat imjior- 
taut. Tliey eshould he carefully repeated witli some modiSeationa and the 
iiaproreii aids that science now aifortia* No experimental inquiry con- 
crrning tiie office of the tbymus can be saiiftfactory without exact 
rcaearchefi ai; to the natnre of the matter carrk*d by tUofie vesjiels which, 
on eueh high authority, have been corj^ider^d as the excretory ducts of 
the gland. Sec Notes cxxvii and c.\uv. 
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ramify to every part, gave reason for suspecting that these 
lymphatic vessels were possibly the excretory ducts of the 
thymus, and the following experiment proved the conjecture 
to be well founded. 

EXPERIMENT V. 

Sect. 36. On cutting into the substance of the gland, it 
was found to contain a white thick fluid,^ in most respects 
resembling the fluid found in lymphatic glands, only in larger 
quantity. A small portion of this fluid being received on a 
thin piece of glass, was diluted first with serum, then with a 
solution of Glauber's salt in water, and examined with a mi- 
croscope. In both these experiments the appearances were 
exactly the same, as we have related in the Experiments third 
and fourth ; namely, numberless small particles precisely cor- 
responding with those found in the lymphatic vessels passing 
from the thymus, and with those found in the fluid of the 
lymphatic glands. 

experiment VI. 

Sect. 37. A small portion of the thymus gland having re- 
mained in water a few minutes, in order to wash the white 
fluid from its surface, was examined with the microscope, and 
the cellular appearance was seen here as evidently as in the 
lymphatic gland, which it in every respect resembles. 

Sect. 38. From these experiments we are led to make the 
following conclusions. That one use of the thymus is to 
secrete from the blood a fluid, containing numberless small 
solid particles, similar to those found in the lymphatic glands ; 
and that the lymphatic vessels arising from the thymus convey 
this secreted fluid through the thoracic duct into the blood- 
vessels, and thus become the excretory ducts to this gland. 
That the structure and uses of this gland are similar to those 
of the lymphatic glands, to which it may be considered as an 
appendage. And that this is the fact, is more probable from 

> Interiorem si limeris fabricam, in omnibus, quos unquam vidi, fetubus repeiiet, 
inciAione facta, quocumqye loco visum fuerit, ut tamen omnino caro glandule Isedatur, 
succum lacteolum, frequenter etiam sanguine tinctum, ejusque non minimum copiam 
exprimi posse. Pressa quacunque glanduUe parte succus in Tulnus confluit. Bum 
succnm stillatitius vini liquor in gnunoa cogit. — ^Hall. Elenu Phy. torn, iii, p. 116. 
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observing, that tlie thymus exists during the early periods of 

life only, when those particles seem to be most wanterl (cxxvii), 

Sklt. 39. Probably the thymus is formed in the htiinatL 

embrj'o, in the same proportion with all the other parts of the 

liniaL It appears distinctly about the end of the third or 

eginning of the fourth month from conception. From this 



(cxxvil) In the calf, Sir A stley Cooper* describes twr> large vessel «, 
which he declares ta be the abaDrhent duels of the thyiniui* running 
upon ita posterior surface, carrying the ihnd of the gland, and ter- 
minating iu the jugular veins at their junction with the superior caa^a 
hy ouc or more orifices on each side. He dissents from the opmiou 
lliat. the structure of the thymus and of the absorbent glands is similar. 
**One is conglobate and tbe other conglomerate; one is firm and 
eompact, and the otiier louse and pulpy ; the one eoiitains cells of 
cou^iderable magnitude when in the distentled state, whibt in the ab- 
siorheul glands tbe cavities arc smaU, and with so much diHicuUy traced, 
that there is still a doubt if they be cellular or vascular/* The atnicture 
of the lympbBtie gkijds is noticed iu Seet. 12 aod Note c)ttx*. Sir 
Aellcy conelude&, like some of I he old anatomists, as Glissou^ and 
Dionis/ that the use of the thymus*' is to prepare a fluid well filted for 
the growth and uoHrishment of the fcetna, before \tjs birth, and con- 
«ef|uently before chyle is fornunl from tbe food. But the thymus ig 
not merely an organ to supply the wants of foetal life; for, as I have 
tioticed in tbe Appendix to the English edition of Gerher's 'Anatomy,' 
pp. il7-St the fnyctious of the gbuui are very active some time after 
birth, at which period Dr. Ilaiigwted'" ha^ proved, iiihrutej*, that the de- 
velopment of the thymus, bolh proportional aiid absohite, is greatett. 

According to my observations, jtist cited, the tliynms and it» juice 
soon become dinnniahed in ill-fed, over-fatigut'd* and diseased young 
brutes, and in badly -nourished and diseased infanta. On this subject 
my friend Dr. Boyd, who ha* long been employed f^ the parochial 
infirmary of St, Marylebone^ in researphea concerning the weight of the 
human organs, has given nic ibe following note ; 

'' The weight of the thymus* in 170 cases, was found to vary more 
than any other organ, in early life* In a female ffct us, 10| inches long 
aud lOi ounces weighty the thymus weighed fi grains ; in a s till- horn 
female, 22 inehc« long and 9 lb. 1 il oz. weighty the thymus weighed 
340 grains. In 7 male still-born children, out of 21 eiamined, the 
thymus weighed half an ounce and upwards, and its average weight 
wa» 154 grains* In S female still-horu children, out of 25 examined ^ 
the thymus also weighed half an ounce and upwards, and itj average 
weight was 148 graius. 

** The weight of tlie thymus was greater in males than in females ; 



« \nitofiiv of Itic^ ThytTUm GUnil^ pp* 1 4, 

15, 5H, 44. n\n, \4jnfL ta.il. 

8vo, Ijtynd. U:»i. 



^ AinttoiiiiL* tb I'llfiTnnvr, hlU t^h p. 497, 
1* Sf'c \*ilr i;%iJV. 

pp. 89 vi htt\., «\o, Hiifiuic, 1«32. 
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period to the time of birth, its size is considerably increased, 
when it is commonly about the size of a small walnut, though 
not of that figure. In some it is much bigger, but in others 
it does not exceed the size of a large filbert-nut. 

Sect. 40. From the time of birth to the end of the first 
year, the gland continues to grow larger, and keeps pace with 
the general growth of the other parts of the body. From the 
end of the first to the third year, it is neither perceptibly in- 
creased nor diminished, but preserves nearly the same size it 
had acquired at the end of the first year. From the third to 
the eighth or tenth, it decreases in size, and, gradually wasting, 
becomes less and less till the child has reached to between its 
tenth and twelfth year, when ordinarily it is perfectly effaced, 
leaving only a ligamentous remains, that degenerates into a 
kind of reticular substance. As the gland becomes less, the 
vessels that supplied it with blood for secretion diminish in 
proportion, and at length when the gland totally disappears, 
these, like the umbilical vessels, being no longer wanted, de- 
generate into mere ligaments. Sometimes, though very rarely, 
they continue pervious, (but their diameters are exceedingly 
contracted,) and carry blood to the remains of the thymus and 
the mediastinum. 

Sect. 41. This curious circumstance of the thymus being 
largest in the earlier periods of life, and becoming gradually 
less as the animal advances towards maturity, constantly takes 
place in the human subject, though the periods, when these 



in 86 children, from birth to 2 years of age, who died from various 
diseases, the average weight of the thymus was 90 grains in 44 males, 
and 80 grains in 42 females. In 14 males from 2 to 6 years of age, 
the thymus weighed 104 grains, and 71 grains in 21 females from 2 
to 18 years of age. 

" In emaciating diseases the thymus wastes rapidly, ahnost to a mere 
membrane devoid of juice. In a female aged 13 days, weighing at 
birth 6 1b., and after death but 3 lb. 11 oz., the weight of the thymus 
was only 10 grains; in another emaciated female, aged 18 days, the 
thymus weighed 15 grains. Of children not emaciated, in one male 
aged 7 months and in another aged 1 1 months, who both died of acute 
arachnitis, the thymus in the first was 330 grains, and in the second 
220 ; and in a female, aged 1 month, who died of convulsions, the 
thymus weighed 330 grains." 

The size of the lymphatic glands at different periods, is mentioned 
in Note cxix, page 246. 
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changes happen^ may vary occasionally^ and it is probable that 
they do so in some degree in almost every individual. But I 
have never seen an instance of the thymus continuing till the 
time of puberty (cxxviii). These changes in the thymus are 
not confined to the human body. The same generally take 
place in all quadrupeds. The thymus of a calf, called by 
butchers the neck sweetbread, is not found in the bidlock of 
eight years old; at that age it is entirely wasted, and the 
same change obtains in every other quadruped that I have had 
an opportunity of examining. 

Sect. 42. The inference naturally drawn from these expe- 
riments is, that the thymus is necessary to perform an office 
requisite in the foetus-state, and in the early part of life de- 
pending upon respiration. 

What this office is, we shall hereafter endeavour more fully 
to explain (cxxix). 



(cxxviii.) It is now well known that the thymus is occasionally 
found in adults, examples of which are quoted from various authors by 
Mr. Simon.* I examined it from a woman aged 25, and found that it 
contained only a trace of the fluid so abundant in the gland when its 
functions are active. The thymus, as mentioned in ^ote cxxvii, is 
larger after than before birth in healthy animals ; and probably also in 
the human subject, though this point requires further observations on 
children who have died suddenly. On the development of the thymus 
Mr. Simon has given copious details. 

(cxxix.) See Sections 91-94, and Notes cxxvii, cxliv. 

• PhysioL Essay on the Thymus Gland, pp. 28, 31, 32, 4to, Loud. 1845. 



CHAPTER IV. 

ON THE SITUATION AND STRUCTURE OF THE SPLEEN. 

Sect. 43. It hath at all times been matter of surprise 
among the learned^ that a viscus so large^ and so advantage- 
ously situated as the spleen is^ added to the frequent oppor- 
tunities of inspecting it in different states of healthy should, 
notwithstanding^ have its uses so involved in obscurity^ as to 
elude the researches of so many ingenious and industrious 
inquirers. 

Sect. 44. Not that the spleen has at any time been con- 
sidered as useless, for at different periods a variety of different 
offices have been assigned to it. Among the ancients, tjie 
most celebrated opinion was, that it made the atra bills or 
succus melancholicus, which they supposed was carried by the 
vasa brevia into the stomach; but later observations have 
entirely exploded that idea, insomuch that the very term is 
almost extinct. And we shall endeavour to prove, that the 
more modem opinion, of its producing some change on the 
blood preparatory to the secretion of bile, hath no better 
foundation in nature. 

Sect. 45. But it will be unnecessary to repeat the various 
opinions that have been entertained at different times respect- 
ing the use of this viscus. Our present endeavour will be to 
describe its situation and structure, and afterwards to inquire 
into some particulars respecting its use. 

Sect. 46. The spleen then forms the superior part of the 
abdominal viscera on the left side ; its figure is rather oblong, 
a little convex on its outer or upper, and a little concave on 
its inner or lower side ; it is placed obliquely in the left hypo- 
chondrium, with its convex surface exactly corresponding with 
the concave or under surface of the diaphragm, to which it 
sometimes adheres, but is always in contact with it, unless 
when the left lobe of the liver extends very far over into the 
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left sidi!, and, covering tlie upper surface of the gpleen^ is inter- 
pused between it and the diaphragm ; which is sometimes, 
though very rarclj, the case. The inucr or concave side of the 
spleen, from its obHque situationi is turned a Uttle downwards, 
looking at the same time towards the spine, and to this part 
a portion of the omentum is attached. The edges of the spleen 
are not thin like those of the liver, but thick and round, giving 
a spheroidal figure to the whole. 

Sect. 47. But the spleen is not uniformly of the figure above 
described; sometimes we find it fissured into two or three lobes, 
almost dividing it into so many distinct spleens, and frequently 
wc find the edge of it serrated* 

Sect, 48. It is generally a solitary viscus, yet two* distinct 
spleens have been found in the same body, sometimes three, 
and sometimes a cluster, as it wcre^ of Uttle spleens ; but the^c 
iu*e extraordinary deviations from the general couformation of 
the body, and when found, may properly enough be considered 
as so many freaks of nature* 

Sect, 49. Tlic ordinary TVeight of the spleen is from six to 
ten ounces ; in some subjects it has been found verj* large, ex- 
ceeding the weight of five pounds^ but as this preternatural 
enlargement is ever found to be the effect of disease, so from 
disease in other cascs^ or from some cause existing in the body, 
it is found considerably diminished* One instance I liave also 
seen of a spleen not more than one oonqe in weight, yet it had 
the appearance of being perfectly sound (cxxx). 

* 0*11, Elem. Phy. torn, vi, p. 39?. Est tjimen «nii» tttatmn qutmvii piiEtcr 
Ditmrmm duplex qtiQqne noDnuaquani obaervalus tut.^Adnftiii Spigclim de Huoiaui 
Corpons Fibrici, cap. xiir, p. 309. 



(cxxx.) Dr. Boyd finds that, in adults, the ipleen is more Tanabk 
m size and wetglit than anv of the human organs, excepting the womh 
and ovaries. I am indebted to him for the folio wing notes of hia ob- 
Brnrntions. Tlie bodies died of vartoua diseases. 

** In 346 males, aged from 20 lo 60 incluaive^ the arerage weight of 
the spleen ^m ^*7B ouncea. The largest spleen was 35*5 oiincesj the 
Bmalk'Bt '75 of an ounce. The spleen waa largesl between the ages of 
30 and 50, when its aTerage weight in 162 maJea waa 7 '23 ounces, 

** In 3)4 femalea, aged from 20 to 60 inclusive^ the average weight 
of the Apleen wa» 5*42 ouncef * The largest spleen wa« 20 auncea, the 
smiiUeBt V 5 of an onnee, Tlie spleen wn^ largeat between the ages of 
2t) and 40, when iu average weight in 123 females wa» 6*47 ounces," 
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Sect. 50. From the spleen being in contact with the dia- 
phragm^ and not fixed to the sides of the abdomen^ its situation 
will be continually varying in the act of respiration, which will 
occasion much difficulty to determine at all times the exact 
situation of it. 

Sect. 51. A spleen weighing nine ounces most commonly 
measures about six inches long and four inches broad. 

Sect. 52. In a well-formed chest, in a state of the deepest 
expiration, from the cartilaginous margin of the thorax to the 
highest lateral part of the diaphragm, generally measures about 
six inches ; therefore, supposing this to be the standard in the 
utmost expirations, the upper end of the spleen will ascend so 
high up as the lower edge of the eighth rib, and in this state 
the inferior part will be opposite to the lower edge of the tenth 
rib, or the whole of the spleen will be contained between the 
eighth and |;enth ribs. In the deepest inspirations it never 
descends below the cartilaginous margin of the chest, unless it 
be pretematurally enlarged. Thus, by attending to the state 
of respiration, we may be able to form a good judgment of the 
situation and extent of this viscus ; but if we wish to deter- 
mine it with greater exactness, let the arm be raised as high 
as possible, and a line drawn from the inferior angle of the 
scapula, parallel to the spinous processes of the vertebrse dorsi; 
the whole of the spleen will be contained within the line drawn^ 
and be found to occupy the space between the eighth and tenth 
ribs in a state of expiration ; but in a deformed chest, or the 
chest of a woman whose ribs are pressed in by stays, it may 
differ considerably. In a woman whose ribs had been pressed 
in by stays, but not more than is ordinarily found, from the 
cartilaginous margin of the eleventh rib to the centre of the 
diaphragm, measured six inches and a half. The spleen 
weighed nine ounces two drachms and a half, and measured 
five inches and three quarters in length, three inches and 
seven eighths in breadth, and one inch seven eighths in thick- 
ness ; the upper edge was opposite to the upper edge of the 
eighth rib, and the lower part was opposite to the upper edge 
of the eleventh rib ; thus the whole spleen in this subject was 
placed between the eighth and eleventh ribs. And this will in 
females, I fancy, be found to be the general standard. 

Sect. 53. The spleen has generally been described of a dark. 
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blueisb, leaden, or livid colour, and tliis is the aspect it com* 
moiily wears when we cxatniDe it in a body a few days after 
death, or when putrefaction has taken place; bnt if we ex- 
amine it in a human body a few hours after death, or in an 
animal soon after it has been killed, we find it of a deep red 
or blood colour, which gnidually changes as putrefaction ad- 
vances. We shall therefore conclude that the colour^ which 
has been generally considered as characteristical of the spleen^ 
is no more than the effect of that change wliich takes place in 
all animal substances after life is extinct. 

Sect. 54. The spleen, in common with all other yiaccra con- 
tained in the cavity of the abdomen, hath an external covering 
from the peritoneum; under the peritoneal coat is a proper 
capsule surrounding the whole glatid^ and to which its tender 
substance closely adheres. 

Sect. 55, The substance of the spleen, particularly if putre- 
faction hath taken place, is extremely soft and tender, readily 
breaking down under the touch, and exhibiting that appear- 
ance called by the Greeks parenchjTma i ^ and at the first sight 
it hath much the appearance of effused blood ; but many ex- 
jKrriments prove that this tcuder substance is no other than 
very small vessels broken down by putrefaction (cxxxj), and 
not parenchyma. 

Sect, B6, On cutting into the spleen, many small ligaments 
are seen passing from side to side of it, and those in quadru- 
peds being large and intersecting each other, gave rise to the 
opinion, that the spleen was fuU of large cells into which the 
blood was thought to have been poiu*ed, and the^e cclk were 
supposed to be demonstrated by a spleen prepared in the fol- 
lowing manner. An injection pipe being fixed into the artery 
or vein of the spleen of an ox, warm water is injected, and 
the substance of the spleen is kneaded (by which the small 

' QiiATta dentiiue, parcochymft in qua uugiiii cffiuua eircn vcnai nulli icri diipo- 
ait«ft* — Adriaai Spigelil de tluEuaiu Corporti Fdmca, p. lOB. 



(c?xx\i.) The efft't 1 is too rapid for the cause assigned by Mr. Falconnr. 
The changi^ is probably owing to a softening of tliti libriii of the blood 
coagulated in the aplcen after deatU^ and not to an alterati^ui in tb<» 
tmMue of thf orgna* See Andral's Uematologte Pathologitiue, «vo. 
Pari**, 1843, pp. 70-71. 
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yesselfl are broken down) with the hand; the bloody water 
being pressed out^ and with it the small vessels^ fresh water is 
injected^ and this process repeated until the water returns 
colourless ; it is then inflated and dried. On cutting into a 
dried spleen thus prepared^ it exhibits a cellular appearance^ 
which has been called the cells of the spleen ; but although 
these cells are artificial^ and the structure of the gland is en- 
tirely destroyed by that mode of preparation, yet we shall pre- 
sently endeavour to prove that there are cells, but of a different 
sort, existing in the substance of the spleen. 

Sect. 57. The spleen is composed of arteries, veins, nerves, 
and lymphatic vessels, which are distributed to every point of 
it, so that it seems a mere congeries of vessels, and conse- 
quently receives a very large quantity of blood, and for that 
cause it has been very properly supposed to be a gland ; and 
according to that idea, anatomists have made every attempt 
that their invention could devise to discover its excretory duct, 
but without success. 

Sect. 58. The aorta, whilst in the cavity of the abdomen, 
gives off from its fore-part three branches : the first of these, 
called the coeliac artery, springs from the main trunk of the 
aorta as soon as it enters the cavity between the two crura of 
the diaphragm, and is immediately divided into three distinct 
branches, the first of which is called the coronary artery of 
the stomach, and carries blood to the lesser curvature of the 
stomach. The second branch, which carries blood to the liver 
*: for its nourishment, is called arteria hepatica. And the third 

i branch, which is that we are now about to trace, is called 

I arteria splenica, and carries blood to the spleen. 

t Sect. 59. The splenic artery, in its passage to the spleen, 

runs in a frirrow through the whole length of the pancreas, and 
by several small branches supplies that gland with blood for 
t the secretion of the pancreatic juice; besides which, in its 

course nearer toward the spleen, this vessel also gives off four 
' other arterial branches, called vasa brevia, which are distributed 

to the greater curvature of the stomach, and the last of these 
going near the left extremity of the greater curvature, is called 
gastrica sinistra. The trunk of the artery then passes on to 
the spleen, and is divided into five or six branches, which enter 
the concave side at the hollow or sinuosity of the spleen, and 
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fti liNin m they have piLssed through the capsule, arc divided 
into excoediii|^ly small twi^^Sj which are diatributed to evcn*^ 
point of the gland. The arteries^ thua miuutely divided, trans- 
mit the redundant ijloud to the vcinsj which becoming larger 
as they appmach nearer to the sinuosity of the spleen, at Icngtli 
pass out in brauclics, which everywhere accompany the arteries 
that entered it ; the?*e branches uniting form the spleuic vein, 
the blood of which will not coagulate by exposition to the air, 
like other venous blood (cxxxii). The trunk of the vein then 
attends that of the artery, receiving veins from the stomach 
und pancreas, which correspond with the branches given off by 
the artery ; the \'ein then passing on joins other veins from 
the intestines, Sec., which transmit their blood by the vena 
portarum to the liver, for the piu^posc of secretion. 

Sect, 60. Lymphatic vessels in great numbers may be dis- 
tinctly seen running everywhere on t!ie external surface of this 
gland ; insomuch that the Bpleeu of a calf has ordinarily been 



(cxxxii.) According to Mr, Tbackrah/ the blood of the vena port« 

eoQgidiites much quicker, though the clot is softer, than the blood of 
other vcini, Tiedemaiia aad Gmelin^' declare that the blood of the 
epleaie vein coagulates like the blood of other organs, Schulu*^ foimd 
n much larger proportion of faUy matter in the dried constitueots of 
the hlood of the vena porlae, especially in the fibrin, than in those of 
iirteriftl and venous hlood of other porta, Dr, Siraon,'^ from an exami- 
natiou of the portal blood of two horaea, coiicludea that it coaguhUes 
more slowly, and contains more haematia and less tihrio than either 
art eriai or common renouff blood. In horses shot on account of lamencia, 
in horses dead from disease, in drowned kittens, and in a dog killed by 
hangings Mr, Sid d all aud 1 fouud the blood in the splenic ^eiii leas per- 
fectly coagulated thai» in the other veins, but generally somewhat grtimous, 
and containing a few soft though dLsttiict clots. In one horse, shot in 
consequence of paralyaisj the hlood wtm fluid in the splenic vein* but 
there were some Bmall red clots in the splenic artery. The blood in the 
splenic Tein was always dark-coloured, not of a brilliant red, as stated by 
tSenac ;* though it was readily brightened by neutj-al salts^ contrary to 
the experience of Schultz.* In the splenic vein of man, after death from 
disease, I have frequently seen a clot ; and bo has Mr. Eyans.^ Is not 
the ordinary' fimmeas of the spleen, eome time after death, owing to 
coagulated blood ? 



• laqoiry into the Nitui«, &c, of lUc 
Blood, ed. 1831, pp. 9M01, 

** Mtiller'i EletJieiili of Pkpiitilo^, Ir* hy 
Dr. Bdy. vaU i, ]i, :j2, Tm erltt, 

^ Laneut. 18 3 1-35, toI. lU p- ^7^* 



'* Aniusl Cbemistry, tr. for llie Syd. 

Soc. voL u iHK 201-1, 8vo, Loud, IB45* 
" TfJiitil du Coevir, 2d cd. toni.ii* p. 282, 
* Lftficen 1834-5, voK li. m 572. 
r Lflneet» \Ml> vol i« p. 63, 
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chosen on which to demonstrate the lymphatic vessels; and 
they are also as numerous in the internal substance as on the 
external surface^ which we can prove in fish^ whose lymphatic 
vessels are without valves^ so that we can inject them from 
trunk to branch. Now if we fill the lymphatic vessels coming 
from the spleen of a fish with a red injection^ we can colour 
the gland as highly as if it had been injected by the artery or 
vein ; hence it is evident that the lymphatics are coextended 
with the blood-vessels to all parts of this gland. 

Sect. 61. In the human body the lymphatic vessels pass 
through some lymphatic glands which are situated near the 
sinuosity of the spleen, from whence they pass on towards the 
thoracic duct, into which they empty themselves. 

Sect. 62. The nerves inservient to the spleen are branches 
from the par vagum and intercostal nerves, which form a plexus 
called the splenic; these enter the sinuosity with the blood- 
vessels, and attend them through their minutest ramifications. 

Sect. 63. Thus we have shown that the spleen is extremely 
vascular ; insomuch that when injected it appears a mere con- 
geries of vessels, and that the quantity of blood circulating 
through it is very considerable. 

Sect. 64. In section 56 we said, that there are cells in the 
spleen, but not of the kind commonly supposed to have been 
demonstrated in spleens prepared as there described; but 
although we deny the existence of such large cells, (which are 
no other than what may be called the skeleton of a spleen, 
made by destroying its minute structure,) yet we assert that 
there are innumerable cells dispersed throughout the whole 
substance of the spleen, but they are so very small as not to 
be discovered without the aid of a microscope : these may be 
seen in the following manner. 

Sect. 65. Take a small thin piece of a spleen that has been 
minutely injected, (i. e. the arteries and veins completely filled 
with a coloured injection,) steep it a day in clean water, chang- 
ing the water frequently; upon examination of this with a lens 
^*j of an inch focus, an almost infinite number of cells may be 
distinctly seen, the round figure of which, as well as their great 
regularity, sufficiently distinguishes them from the irregular 
interstices of the reticular substance. The size and shape of 
these cells so nearly resemble those we have before described 
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in the lymplmtie gltmds, that a tolerably accurate idea of them 
may ]m obtained by referring to Plate VIII, fig, 4. Tlie ulti* 
mate branches of the artenes and veins are so distributed as 
to form a moat beautiful network of blood*Tessels upon each 
particular cell, and i^e shall render it probable that the ex- 
treme branches of the arteries form a secretion into these cells* 
Sect. 6^. Mr. Hewson, in the beginning of his inquiries 
after the escretoiy duct of the spleen, was not more successful 
than hia predecessors had been ; but having observed that the 
lymphatic vessels were the excretory ducts of the lymphatic 
glaudsj and also tliat the lymphatic vessels of the thymns per- 
formed the oflice of an excretorj^ duct to that ghindj he was 
led, from this circumstance^ to conjecture that tlie great num^ 
ber of lymphatic vessels found in the spleen might possibly be 
intended to return the secreted fluid from it, and thereby he- 
come in effect its excretory duct. In order to discover if his 
conjectures were well founded, the foUowing experiments were 
made. 

Sect. 67* A dog was opened alive, and after a ligature had 
been passed round the splenic vessels, the whole spleen was cut 
out. 

Skct. 08, On e^Kamination of the lymphatic vessels upon the 
surface of the spleen, they were found very turgid, and the 
fluid contained in them appeared of a mnch dfirker colour than 
he had observed in any other Innphatic vessels ; on pnucturing 
one of the largest of these vessels, a small quantity of the fluid 
it contained was received into a teactip^ which was red, and 
coagulated soon after being exposed to the air* 

Sect. 69, Mr. Hewson soon discovered that a dog was an 
unfevorablc aiibjcct on which to make this experiment com- 
pletely; because, in that animal, the splenic blood-vessels, both 
arteries and veins, are divided into many branches, which enter 
the spleen at some considerable di&tancc from each other; 
therefore the following experiment was made. 



KXPERIMENT II. 



Skct, 70. As soon aa a bullock was killed, and tlie abdo- 
men opened^ a ligature was passed round the splenic vessels 
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(which in this animal enter the spleen at its upper part) and 
tied, the lymphatic vessels which accompany the artery and 
vein were also included in the ligature, and as absorption con- 
tinues so long as the animal remains irritable, the lymphatic 
vessels, over the whole surface of the spleen, soon became 
turgid, and were distinctly seen filled with a red fluid, so 
highly coloured as equal parts of claret and water ; the larger 
lymphatic vessel was then opened, and a quantity of the fluid 
it contained was received into a teacup, which, on being ex- 
posed to the air, soon -coagulated. 

EXPERIMENT III. 

Sect. 71. A portion of this fluid was diluted with pure 
serum, when the red colour seemed evidently owing to a 
quantity of red particles, which were distinctly seen in very 
considerable numbers. 

Sect. 72. But lest it should be objected, that the red par- 
ticles were contained in the serum, tids experiment was care- 
fully repeated. 

EXPERIMENT IV. 

Sect. 73. Another portion of the fluid received from the 
lymphatic vessel was diluted with a weak solution of the 
Glauber's salt, when exactly the same appearances were ex- 
hibited as were formerly mentioned in experiments upon the 
blood ; so that there can be no doubt but that the red colour 
of the lymph from the spleen is communicated to it by a 
quantity of red particles of the blood. 

Sect. 74. It may be objected to Experiment ii, that the 
animal, in being driven to the slaughter-house, might have re- 
ceived some blow on the spleen, by which blood was extrava- 
sated, or that extravasation might happen in the very act of 
killing, and that this newly extravasated blood might be ab- 
sorbed and found in the lymphatic vessels in the form of red 
particles. 

Sect. 75. To these objections we answer: first, that the 
spleen is so well defended from external injuries, that it is 
very improbable such an accident could happen. And secondly, 
that if such an accident had really taken place, the lymph at 
the greatest distance from the ligature should be of a redder 
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colour, which is not the fact; for the colour of the Ijnmph in 
any of the lymphatic vessels of the siplceiij m nearly as wc can 
detcrEiiinej is the same ; but that which ia nearest the ligature, 
to a careless observer^ seems to be of a deeper red ; but tliia 
appearance is oecasioned only by the quantity being larger 
from the increased size of the vessel. 

Sect. 76. These exi>eriments were frequently repeated dur- 
ing Mr. Hewson'a lifetime, and many times since his decei^e^ 
and the appearances have been uniformly the same. 

Sect, 77* Tliat the spleen is the organ ordained by nature 
for the more perfectly forming these red particles we shall 
endeavour to prove in the next chapter (cxxxin). 



(cxxxitt*) Views more or leas similar to lIowBon^s oh tlie nse oftlit* 
spleen, have been revived of late j?ears by TieJemarm aiul Gmeliiit'* 
SchultZj** and Donne/ On the contrary, the iieroml Dr. Monro'' ob- 
served that the ispleen of some Afthes wUieh have but few red corpuscles 
in the blood, is as dark and comparatively ns large as iu man ; an<l that 
in a itargeon f^ix feet long, with blood abounding in red partieleSj though 
he found seven spleens, the largest was not bigj^er tlmu a dried liorse- 
hean* Professor Miiller*^ too object*, with reason, that the reddish colour 
of the aplenic lymph is not constant, and that the blood-coqinselea are 
formed after the spleen has been extirpated. He fll«o mentions that 
in some fishes, myxine and the allied genua bdellostoma^ the spleen is 
wanting; and that its absence in the myiine had been noiieed by ReUius. 
It is curious that the blood of Mr. Yarrcirs ampbloxui Igaeeolatua/ 
said to be the lowest of the fishes, has lately been observed by Ketziu^^ 
MiUler, and de Qnatrefages/ to he perfectly eolourless, tlestitute of the 
ordinary red corpuscles, and only contaiuiDg a few colourless ones, like 
the blood of the invertebrata, 

Falconar righlly insists on Hewson's opinion,'^ that the spleen is not 
the only organ capable of forming the red particlea. Indeed, llewaon 
removed it from a dog without any ill eifect ; ' and in the * Phdosopliieal 
Trausaetiona* for 1 657, ^ob ii, p. 521, there is an account, by Oldenburg, 
of a hitch that had her spleen cnt out, and afterwards took n dog and 
bred puppies* 



• B£cherche» Bx]i^rmientmle» lar la Di- 

ction, tr, par Joiindia^ tern, li, 

!»» 87, SvOt Paris, 1827. 
)' Itcnie, Anatomk Geiit-mle, tr, par 

JaunJaii, torn, i, p. 51 L 
^ Physiftloffical Journal, No. I , Svoj 1 -imtJ, 

Jin. 1«44,i». lie, 

* Tht Structure iadPbytiology of FUhe* 

eipkiaed, p. 37. folio, Bdia* 17H5, 



• Pliniology, it* b) Dr* BtJv, toI i^ pp. 

572, 567. Ui etlit. 
f Ubtory of Brilisli FisliesT voK ii» ik 46**, 

Bvo. l^nci. iH36. 
' AnaaJei. den^ Scicncca Niiiurrll<^» Oct. 

Itt45, p. 237. 3e Scric ZooL t. it. 
'* Se«' Sept, 82, tt5, «H, 108, 
' Leifff to t>r UM7g»rtlnp. 28«» of tM» 
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CHAPTER V. 

CONTAINING AN ACCOUNT OF THE MANNER IN WHICH THE &ED 
PARTICLES OP THE BLOOD ABE FORMED^ DEDUCED PROM THE 
EXPERIMENTS AND OB8EBTATIONS BELATED IN THE PRECEDING 
CHAPTERS. 

Sect. 78. It hath been shown^ in a paper deliyered by the 
hite Mr. Hewson/ and read June 17th and 24th, 1778, entitled, 
" An account of the Figure and (Composition of the Bed Par- 
ticles of the Blood, commonly called the Bed Globules,'' that 
these red particles are not globules, as was generally believed, 
but that each particle is a compound body consisting of two 
parts, viz. an external portion, which, from its resemblance to 
a small bladder, is called a vesicle ; and an internal, contained 
in the centre of this vesicle, which is called the central par- 
ticle (cxxxiv); and that these particles while circulating in 
the blood-vessels in their natural state, are not spheres, but 
round and flat, resembling a piece of money (cxxxv). 

Sect. 79. This fact has been proved by experiments ; first, 
if the red particles of the blood be diluted with firesh serum, 
and examined with a microscope, their flat figure may be im- 
mediately discerned, and the shape of the particles remains 
unaltered; but if a small quantity of water be mixed with 
these particles, they are immediately transformed from a plane 
to a sphere, the vesicle will gradually dissolve (cxxxvi), and 
dissolving becomes transparent, at which time the central par- 
ticle may be seen rolling from side to side like a pea in a 
bladder ; the vesicle at length bursts, and the central particle 
will be entirely disengaged from it ; but if a drop or two of a 

* Vide Chapter L 

(cxxxiv.) See Notes cii and cxxxvii. 
(cxxxv.) See Note xcv, pp. 215-16. 
(cxxxvT.) See Note xciv, p. 215. 
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solution of any neutral salt be added to tliis mixttu^ before 
the bursting of the vcsiclCj it immediately becomes flfittened, 
and the particle of blood reassumes its originiil figure. In 
tlie natural state of a particle of bloody the vesicle is collapsed^ 
and ig in contact with, or adheres to, the central particle so 
firmly as to retain the particle in the middle of it ; but when 
water is added to the bloody and the vesicle becomes a sphere, 
that union is broken, the central particle becomes loose in 
the vesicle^ and then only its motion can be distinguished 

{CTXKVlt). 

Sect. 80. The figure aod size of the particles of the blood 
diflfer in different antmals (cxxxviu); but the general con- 
forraation of vesicle and particle extendi probably throughout 
animal nature (csxxix). That particles thus formed should 
not be made by the mere agitation of the chyle in tlie lungs 
aeems probable ; that they are not, it shall be our business to 
prove, and also that the lymphatic system and its appendages 
are the organs employed by nature to do this office* By the 
lymphatic system and its appendages we mean the lymphatic 
yessclsj the lymphatic glands, the thymus, and the spleen. 

Sect. 81, At the first view it may seem extraordinary that 
nature should have given so many and so complicated organs 
to form a part only of the blood, when slic effects other secre- 
tions by organs apparently more simple i but our surprise must 
cease when we reflect, that upon a due formation of these par- 
Hales, not only the various functions of the body, but also the 
very existence of the animal, in a great measure, depends. 
When we consider how liable these parts are to disease, by 
which their offices would he impeded, we must necessarily 
admire the goodncas of the Author of our nature for so form- 



(cpcxxvn.) This description of the nuclens is evidcnlly taken ftom 
the hlood-corpuflctpa of nu oviparous vertebrate animal^ and is not 
apphcable to those of mammalift. In short, the nnclens is a perma- 
nent part of the red blood-corpiiscle of oviparous vertebrata, and 
only a temporary part of the red blood-corpuscle of mainnialia: see 
Not* en, pp. 222-3, 

(cxxxviii.) Sec the Tables of Measurementii, Note cxviii*, 
pp. 23? et aeq, 

(cxxxix.) Inmammalit the nuckui of the r^d blood-corpu«c1e soon 
disnppears: tee Notes eii aad CXXXVII. 
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ing these parts of our bodji that the cli&ease of a part should 
not be atteuded with the destructioa of the whole. 

Sect, 82. The lymphatic vesselii which arise from every part 
of the body J have already bee a described as performing the 
ofllce of absorptiojij or taking all those fluids into the body, 
by which alone the animal is supplied with nourislimeut for its 
prcser^^ation and growth, and the lymphatics not only do thi«, 
but they also assist in forming the red part of the blood* f 

Sect, 83, Each Ivniiphatic vessel is vascular, and, when 
minutely inject edj appears to Imvc more blood-vessels than iirc 
necessary for the nounshuient and growth of that vesscL The 
coat of each lymphatic is likewise muscular, and consequently 
has a power of diminishing its capacity upon the apphcation of 
stimulus. (See Note lxiv, p. 125)* 

Skct. 84. The lymphatic glands through which the lym- 
^phatics pass secrete a fluid whichj wlien examined with a 
microscope {chap. 11^ sect. 19), exhibits numberless small solid 
f particles, exactly rcsembliug in size and shape the central 
I particles contained in the vesicles of the blood (cxl)» Thu 
I lymphatic vessels which arise from the cells of the lymphatic 
ads, into which the central particles are secTcted, we have 
led (chap, II, sect* 17) the excretory ducts of the lymphatic 
[glands, which convey the secreted particles into the lymphatic 
I vessels which pass through the gland, and from thence they 
pass on through the thoracic duct into the blood-vessels* * 

Sbc-t. 85, If we open a lymphatic vessel after it has emerged 
^ from a lymphatic gland, we find not only a great number of 
[ these central particles, but also many of the particles of the 
blood completely formed (cxli) | that is, the eeutral particle 



(cxL.) See Notes en, cv, cxxii, and cxxxvii. 

(cxLi .) lletl corpuscles arc certainly sometimes found in the lyniphfttic 

vessels, and generally in those of the spleen of the horee and' ox ; hut 

I It would appear that the reddish colour of the apleuic lyniph is not 

conitant ; see Note cxxxin, p. 273* Mr* L&ne found the ruddy cobur of 

the horse* » chyle due to the presence of red corpuaeles ; antl lie and Mr. 

I Aneell* observed imperfect hlood-corpuseles, and attributed the rose- 

I Colo a r of the IjTnph to them, in the large lymphatic vesaeb. The 

thoracic dnct of the horsa ofti:n appears Hi a' coloured tuhe from the 

number of these corpuaclea in the chylCj which, as desmbcd in the 

Appendix to the English edition of Gerbcr*a 'Anatomy/ p. 93, I bavt; 

• LectuFt?t on the Olood, l^ttocet, lP3*|.|0p vol h p. lijO; toL li, p, 152. 
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ia surrounded hj a vesicle. We may conjecture with a great 
degree of probability^ that the vesicle is either a secretion from 
t!ie internal coat of the lympliatic vesselj or tliat the lymphatic 
vessel has a plastic power over its contained fluids so as not 
only to form a vesicle rouud the central particle, but also to 
give it its red colour, for till the red vesicle is formed^ the 
central particle is evidently white< 

Sect, 86* That a hTnphatic vessel after it has passed throngh 
a lymphatic gland^ contains lymph, red bloody and central par- 
ticlcH, will not admit of a doubt to any one who wiU take the 
trouble of making the experiment. How then are these red 
particles formed, if not by the lymphatic vessels ? 

Sect, 87- In Chap. II, sect, 19, we prove that central particles 
are formed in the lymphatic glands ; and from our finding 
them, presently afterwards taking on their vesicular portions 
in the lymphatic vessels or being completely made, we cannot 
doubt but that the lymphatic vessel gives them the red vesicle j 
but in what manner this is performed^ whether by a secretion 
from the internal coat of the vessel^ or by a plastic power of 
tl^e vessel itself over its contained fliud, is perhaps a circum- 
stance among tlie arcana of nature too minute for human in- 
vestigation. • 

Sect. 88. And it is amply sufficient to our purpose to prove 
that the lymphatic vessels and glands are of themselves capable 
of forming the red part of the blood. 

Sect, 89, It will probably be asked, if the lymphatic glands 
arc given to form the central particlesj how are those particles 



cuerally found lo be emaller^ more irregular and lets perfect ia 

ape J tliau the red corpuscles in the blood ; aud the ^ame ohserratioii 
is npphcablc to the red corpuscles in the wpleaie lymph of this animab 
Dr. Simon's obsiervatioaft' on red corpuscles in the thoracic duct of 
' he rabljit and horse, iire to the name effect. Scliultjt and Gurlt^ aiao 
ftoliced the chyle of a rcddiBli coloiir from the pre«tnce of lilood-eor- 
puselea, of winch they suf>[>ose, with Siinon, the formatioti to hegiii in 
the chyle. The traiisjiion of the corpuscle of the chyle or lymph iiitn 
the red corpusrle of the hlood seems aow to be commonly admitted in 
Itcrmaivy I see Note < xxii, pp* !3r»3-J. Dr. Davv informs me that he 
ftjund a small poriion uf red craH&ameutuui lu tfie thoracic duct of a 
man who died suddenly of apoplexy. 

• Aninmt Cli^inifttry, lf> fcir tli« Hyil. St>c. •> Mftlli^r't TMiyMbl<>gy, tr* by Dr, Eilf* 
vul. i, pp. I20*2t» Svo, U)Dil. 1« 15. vol. i, |i* hG$* ]«t c^ilit. 
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formed where the lymphatic glands are wanting, imd yet Die 
red blood ia perfect ? In answer to this, we beg leave to re» 
peat what has been obserycd in a former chapter^ that though 
animals of the amphibious class have not that cU^um scribed 
fomi of lymphatic gland which we find in the humaTi body, 
and in the bodies of qnadnipedSj yet nature has in them eoii- 
stitoted a different apparatus to serve the same end^ vi*. a 
network of lymphatic vessels on the meshes of the mesentery- 
found in the tuitle. For, as we have already shownj the sup- 
posed cellular structiirc of the lymphatic glands ia by no mean» 
necessary to constitute a lymphatic gland ; it is very probabla 
the ultimate branches of the lymphatic vessels in the mesentery 
of the amphibia may pei'form the same office in that class of 
animals which the small celk do in the human body, or in the 
bodies of quadrupeds ; that is^ as the central particles in those 
animals which have lymphatic glanda are formed in the small 
cells of those glands, so nature in the araphibions class makea 
the ultimate ramifications of the lymphatic vessels do thiit 
office i so that the same purposes of the animal economy may be 
equally well etfectedj whether the parts composing a gland arc 
circurascribed in a proper membrane, or whether the same parts 
are spread out ewer a large surface (cilii}. 

Sect. 90* It may be objected by some that the appearance 
of central particles may be a deception, for that appearance 
may be seen in many fluids ; but the uniformity of their figure 
in the same sort of animal, and the difference of their mzB and 



(ciLn.) Faleonar properly insists on Ilewson** ifiew, that the gkuds 
are appendages to the lympiifLtic vessels, imd that 0>e ceutml particlei*, 

or lymph-cor^iusdes, may be formed in theieTtiseb quite inckpeiideotly 
of the glands; thus anticipating lUe objection coinnioaly urged a^^ainsit 
hie conclusion us to the ottiee of the glands, from the obserTationa of 
ProfesBorH Burdach*'* MuUer,*' and Henle,* tliat the corpuades »re foiuid 
in the mferent lymphntic ?esfcela, lu the lymph of tlieite vessels 1, im\ 
have often seen the corpuseles; but they ftre roueh niore minierotiB in 
the lymphatic and Tuesenterie glitnds, thiiD in any other part of the 
system of chyle or lymph vc&sek : sea the Appendix to the English 
edition of Gerher's * Anatomy,' pp. J>2. 9^^ OT'S- 



* Tmit^ lie Physiologic^ ir, pw JounUn, 
'• Pli}MolQgyi tr* hy Dr. Biily, vol. U |»> 

2t>a> i«i«ait, 



torn* i,pp, Soa-7* 
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i^hape in different animBia (cxliii), will put this matter out of 
f)i9putc. In birdSj aa the common fowl for instance, tlie par- 
ticles of the blood are oljlong like a plum-stone (iide Plate V, 
fig. S)j and the central particles found in the lympliatic glands of 
that bird are alsio oblongs corresponding in every respect with the 
central particle found in the vesicle of the blood of that animal. 

Sbct- 9L In chapter III it was observed that the stmctnre 
of the thymus* gland is similar to that of tlie lymphatic glands, 
and that it secretes from the blood particles like those secreted 
by the lymphatic glands ; in finCj in its office, that it is no more 
than a large lymphatic gland. But why should the thymus be 
large in the foetus, and as the animal increases in siiCj become 
smaller and smaller until at length it quite disappears ? Or, iu 
other words, why does not the thymus, like the liver or pan- 
creas, continue through life? The reason why the thymus is 
larger during the early part of life, is, we conceive, that it may 
act as an auxiliary to the lymphatic system, for the purpose of 
forming more of the central particles of the blood than could 
Imve been made by the lymphatic glands alone during that 
time, when nature wants them most ; for the human body 
grows more, in proportion to its weight, from the second mouth 
after conception to the end of the tliird year, than it does in 
any future period of its existence of no longer duration; a 
greater quantity of blood is therefore wanted and applied by 
the constitution in the quick growth of the auLmal than i^ 
ever afterwards applied to that puri>09e in the same time. 

Sect, 92* If the thymus gland were wanting in the young 
animal, the 1} mphatic vessels and glands must liave been made 
coiisidcnibly larger than they now arc, or out of proportion to 
the other parts of the body ; otherwise the ammal could not 
have bec*n duly nourijshcdj and the purposes of nature must 
have been defeated; but by the aswi^tance of the thymus, a 
sufficient quantity of the central particlea, to be converted inta 
blood necessary for the growth of the animal, are formed, 
and nature at the same time preserves a just proportion in the 



(cxtitl.) The iiinilftrity in the figure of the lytnph-corfnisclc m 
difltTcnt clflH«es of aninvab, imd the liiUVrcuce in 4iJipe In'twutni thin 
round coquiiw^ie oml tbe bug oviU uudtiia of tUc blood-Jiac of birds, 
h eiplaiued in Noie cixii, p. 253. 
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lympliatic system ; then, as tlie animal bccoines larger, find of 
congequeuce the IjmphRtic system more extendetl, that alotte 
and unassisted can now famish a sufficient quantity of these 
particles for the growth of the animal and repair of the con* 
fititutiou ; tlie thymus being no longer necessary, and occupyiug 
a space which by this time will become useful for other pur- 
poacSj the size of it will be gradually diminished^ and its parta 
abaorbed into the Iiabit* 

SfiCT, 93, The thymus gland is placed in the chesty becautto 
^the space it fills is not wanted by the fcetus. After bLrtli, 
[when respiration tates place and the animal increases in sisCj 
tthe growth of the lungs requires the cavity of the cheat to be 
{enlarged^ wliich is done partly by the absorption of the thymus, 
|l)ut chiefly by the extension of the ribs. 

Sect. 94, The thymus gland, then, we consider as being an 
[appendage to the lymphatic glands, for the more perfectly and 
I expeditiously forming the central particles of the blood in thu 
[fcetusj and in the early part of life (cxliv). 



(cxnv,) Bfechoff* partially BUpports Hewaon's view as to the use 

|«f the thymus* From a smos of interesting obaervfttioon, Mr. Siniou** 

"ncludes its uses in the theory of fat -formation, concluding that 

I *' the glaud fulfib its use as n sinking fund of nouriebment ia the 

serrice of respiration ;*' and that, *^ what the gland sequestrates from 

rtlie circulatioo does, in gradaally rerisiting thither, aecf^mplish those 

iiieal purposes in respect of respiration and temperature, which, 

er other circumsUuiccK, are fulfilled by the effete products of iictivc 

pinimal tissues.** He disbeheves, that the globuless in tlie fluid can serve m 

|erms for the tiseuiei or for the bloody hecause he declares it to be impos«K 

^ that the globules, aa such, can enter the lymphatic vessels wittiout a 

olutioD of the menihrftne bning the eelk of the gland, and which, 

He says, is a materiul of the most ei qui site delicacy, rather & fine 

^ boniidary line than a merabrnue admitting of isolation* 

With respect to Mr, Simon*s conclusioD, it may be BBked, if it has 
yet been proved that the pnrpoaea of reipiration and temperature are 
I fulfilled by the effete products of the animal ti»suea? In man mh\ 
I several animals, there is commonly a larger proportion of fat in the 
I'ch yle than in the fluid of the thymus or of the lymphatic system ; and, m 
^mentioned in Note i.x, p. 88/it is at least probable that fat performs an 
[important part in nutrition and growth. As to the iropossibLLity of ibe 
jglobnlc^ passing into the lymphafie vcatcK it is now generally admitted 
I that the mullipUeation of floating ccOs is mpidly cflcetcd by the mijiufce«l 



MMr. Simon'* Ktiif on theTU^fnwjk, ^ % 



^ Phviicit E»wiv tin tht? TUvnHts Gbnil, 
]i\K 90, 01, 38, 34, ito, Lond. mK 
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Skct. 95. In chapter II we considered the lymphatic iresseU 
arising from the cells of the spleen as its excretory ducts, which 
ternij perhaps, when applied to lymphatic vessels, may be ob- 
jected to by some, but we think not with reason; for if we 
con&iider the office of an excretory duct, we shall find that there 
is no more impropriety in calling these lymphatics excretory 
ducts, than there is in using the term excretory duct to ex- 
press that tube which conveys the secreted fluid of any other 
gland to its place of destination. The excretory duct of the 
liver conveya the bile into the duodenum^ because that fluid is 
required in the intestines for the purpose of digestion* So the 



dementary molecules id a hqiiid cytoblastemn, both produced by the 
oM cells. This liquid and the molecules might traverse the exquisitely 
deUcat^ membrane UeetribeJ by Mr* Simon, get into the lymphatie 
vessel s^ and keep up the supply of globules there ; and it is not im- 
post^iblc* that part of tbe membmue itself, as well bm the Mghly developed 
t"pi( helium* of the iutra-glarul«lar lymphatic vessels, and the lymph- 
globules themselves may be constantly in a state of dissalution and re- 
uovatiou- 

But leavmg these hypotheses, we come to the fact that the lymphfttic 
vessels of the thymus ao carry a fluid, however it may get into tbem, 
like that of the thymus, and pervaded by the same globules. At least 
such is the residt of Hewson's observations, which, as far as I know^ 
have never been refuted on this point ; and Sir Astley Cooper^ whose 
view of tbe use of the gland is mentioned in Note cxxvii, p, 261, de- 
clares tbflt it^ lymphatic vessels are its absorbent ducts, and tbe carriers 
of its tluid into the veins in the lower part of the neck. I must repeat 
that a careful inquiry into the nature of the contents of these absorbent 
vessels ought, as Hcwsou and Cooper believed, to form a leaihng part 
of any researches concerning the office of the thymus. 

In the Appendix to the English edition of Gerber's 'Anatomy,* 
pp» 95*100, tlie reasons are deiaileJ which iniluee me to believe, that 
tbe fluid of the thymus differs only from that of the lymphatic glands 
in containing more corpuscles ; that theftc have ihe characters of nuclei 
or immature cells j^ and that both the lymphatic glands and the thymus 
are urganA for the elaboration of nutritive matter, the activity of the 
thymus being most remarkable at that period of the economy when 
growth and uutntiou are most active: see Note cjcxvrr, p. 26 L 
Whtrther tbe ultimate destination of these embryo cells be simply to 
serve as central particles for the formation of blood-corpuscles, as 
Hcwson supposed, or for the foundations, either mediately or imnit^- 
(vdiately, of cells concerned in growth ami nutrition generally, as the 
;feeent celhiloctrine would imply, is auother *|uvstiou dci^ervlng of 
further inquiry. 



, • Bet Note cxjat*, p. 250, 



*> $ct Ntitc t^XMii, Jiiw 223-1. 
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l}"mpliatic vessels of the spleen convey tte red particles of 
blood into tLe thoracic duct, and from thence they pa3« iut 
the blood-vessels, which is the place assigned to them 
nature, and from whence they are to be conveyed to the dif- 
ferent parts of the body^ to answer the purposes of nutritic 
and vi^dfi cation. 

Sect* 90. That the spleen really does secrete the vesieuhir 
portion of the red particles of the blood we have veiy con- 
vincing proofs (cxLv). 

Sect. 97- Firsts if the spleen be diseased, the body for a 
time gradually wastes. 

Sect, 98, Secondly, we have proved that vast numbers of 
central particles made by the thymus and lymphatic glands^ 
are poinded into the blood-vessels through the thoracic due 
and if we esLamino the blood attentivelvj we sec them floati&| 
in it (csCLvr), Nature surdy would not make so infinitclj 
many particles to answer no purpose ! MTiat then become 
of tliese particles after they are mixed with the circulatlti| 
blood; are they immediately destroyed? No. They are, we" 
believe^ carried with the blood to the spleen, not that the 
spleen has any elective attraction over them ; but that being 
equally and nniformly diffused through tlie general mass of 
blood, a due proportion of thera is received by the spleen witli^ 
its artcriid blood, and that when arrived there, the spleen ha 
a power of separating them from the other parts of tbe bloodj!| 
and of depositing them in the cells of that gland already de- 



(ciiv.) See Note cxxmr, p. 273. 

(cxlvk) This passage is so clear, as complelely to set aside tb« 
claim made of late years by M, Mandl* anil otlier*, to the diseovery af 
the pale globules of the blood. In tbat of mnnimalis, it is quite' 
evident that Ilewson had men these globules, aiid cotieidered thvm in 
aU the vcrtehrata as lyaiph-oorpusdea, a view whit-h has ret^iitly btrcti i 
revived,'' Seiaac*^ also appears to have seen the pale globules in the 
blood, and to have regarded tliefo as belonging to the chyle. 

That the lymph-glob uJe ii an immatnre cell, which miy change in! 
the blood, and even in the thoracic dnct or lympliaiic vesseJsi into tht* 
larger and more perfect pale cell of the blood, is very probable ; 
see Note CXXII, pp. 253-4. 



Far. IMX 



SeG I lie App* to tlic Etigliuli ctUiian ot 
flcrbffr'ii Aiifltumy, jip* l&t U** 

TmiUi i1« Ctrwr, Uiiu. ii, pp. tllrC»Gi,] 
eti. 1 7 19; ajnf 2fl cd. tuiii. iit p.2?^.r 
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scribed; where Ihe arteries which are spread out in form of 
network upon the aides of the cells secrete from the blood the 
vesiciihir portion, and that when thim perfectly made, the 
Ijnnphatic vessels which ori^nate from the cells absorb thetn, 
tmd canvay them thence into the thoracic duct, and so into the 
blood-vessels. 

Sect* 99. That the spleen does secrete somewhat, is evident 
from the elmDge observable in blood drawn from the splenic 
vein, which is distin^ished by this remarkable propertji that 
it will not coagulate hke blood taken from otlier veins (cxLvif}j 
the reason we appreheiid is, because the coagnlable lymph is 
employod by nature in the formation of the red vesicle ; it re- 
mains therefore fluid until the thinner parts have evaporated, 
leaving the red particles a dry mass* 

Sect, 100* FourthlVj we have frequently examined blood 
taken from the splenic vein, but could never distinguish any 
central particles in it (cxLViii), 

Sect, 101* Fifthly, in every animal which has red blood a 
spleen is found; but in those animals which have not red 
blood the spleen is wanting (cjsuje). 

Sect* 102, Lastly, we find that vast quantities of the red 
particles of the blood are brought from the spleen by the 
lymphatic vessels which originate in its fiubstanee^ iind fortius 
reason we have called these lymphatic vessels the excretory 
duets of the spleen* 

Sect. 103, That the red particles of the blood are com- 
pletely formed by the spleen we have therefore as strong 



(csLvii,) See Note cxxxu, p- 26% and Note cLi, p. 289. 

(cu^viii,) Contrary to the slatement iii the text, and to the aimilflr 
obeerratioii of Dr* Simon,* I have more than once seen pale corpuacl*** 
nbmidanik tu the blood of tlie splenic vein. They did uot differ iji etnic* 
til re or size from the paJe globules in tlie blood of tbe heart ; nor could 1 
observe any difference Uctwcen the red corpuftcles from the ffplenic vein 
and from the heart, examined at the i»ame time from the mme auimal ; 
and the central spot^' wss obgerved a*«i well in the red corpuscles of the 
eiplenic Idood a^ in those from the heart. In odc trial 1 esw the uuelei 
m usual ill hi ood-corp ancles taken from the spleen of a goose. 

(cXLix.) The spleen is eatd to be wanting m two or three cydosto- 
titatou& fiiheB ! flei! Note cxxxiii, p. 273* 

• Aiijniftl Cliemiiiry, tr. for the Syd, Soc, ^ See Kate xcvi* p* 21 
vol. i, i*. 202, 8vo, Utii 1845. 
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proofs as we have that the liver secretes bilCj or the testfdes 
semen ) we find bile in the ductus hepaticus, semen in the 
epididymis, and red particles of blood in the lymphatic ress^li 
of. the spleen, 

Skct» 104* It may then reasonably be askedj how is the 
red blood formed when the spleen is taken out, if the spleen 
is the viscns intended by nature to form the red blood ? This 
objection wiU militate equally strong against any other use the 
fipleen is supposed to have ; for that the spleen may be taken 
out, and the animal suffer but little inconireniencej by no 
means prove it to be useless, but it proves that some other 
part is capable of performing its office. Every philosopher 
must entertain too exalted an idea of nature to beheve that 
any part of the creation is useless, much less could he suppose 
a viacns in the human body^ so large as this isj has no office 
of importance assigned to it. 

Sect. 105* Suppose, then, for a moment, we allow the spleen 
to do the office assigned to it by the modem«| viz* that it pro- 
duces some change on the blood preparatory to the secretion 
of bile ; what must do that office wlicn tlie spleen is wanting ? 
for as the animal lives and is well nourished afterwards, if that 
supposed change is absolutely necessary for the secretion of 
bile, either some other viscu^ must do its office, or the bile, a 
fluid so requisite for assimilating our food, could not be formed, 
and the animal for want of being duly nourished must die* 

Sect, lOG. If we may reason from analog}^ we should say, 
that it is contrary to the established laws of the animal economy 
to suppose the use of one organ or gland to be merely sub- 
servient to another organ or gland in preparing the blood, in 
order to render it fit for such organ or gland to do its office ; 
it woidd be asserting that the liver which nature intended to 
secrete bile couhl only do it by the intervention of the spleen ; 
and yet If we allow that bile can be formed witliout the uso 
of the spleen, we admit that intervention to he by no meana 
necessm'V* But to cany our analogy still farther, nature lia« 
given to the animal body certain glands, and has assigned to 
each peculiiir offices, that is, nhe has endowed them with a 
property of separating from the blood divers fluids, m diftcretit 
from each other as they lU'c from the mass of blood (vqux out 
of which they were originally »cparated. 
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Skct, 107* The InctrjPTiial gland secretes the tears ; the 
salirary glands the SHliva ; the kidneys, urine ; the testicles, 
semen J kc. &c., mthout the iDterv cution of any auxiliary giand. 
If then a fluid so elaborated^ and so different from anything 
we find in the bloody aa semen is, a fluitl which lias an office 
of no less dignity than to perpetuate the whole race of animals, 
can be formed from the Ijlood by the vessels of the testis, with- 
out any preparatory change being produced on it> may we not 
reasonably conclude that the liver is capable of secreting bile 
from the blood withowt any antecedent change being made on 
it by the spleen? For to say that the blood must be pre- 
pared by the spleenj before bile can be s€>creted from it by the 
liver, is to deny that the liver, wliich is given to form bile, can 
do the office which nature has intended it to perform- 

Sect, 108, But if we allow the spleen to make the red part 
of the blood, we can readily account for the reason why tlie 
spleen may be cut oiit of an auimal, and yet the animal sunivc, 
and suffer but little iuconvcnience, for though the office of the 
spleen is to form the red particles of the blood, yet it is not 
the only organ in the body capable of doing that office ; for we 
have already proved (sections 85 and 88) that the lymphatic 
vessels do also form the vesicular portion ; the spleen, therefore^ 
is not the only organ capable of doing it. But nature has 
given the spleen as an auxiliary to the lymphatic system, in 
order to the more commodiously, expeditiously, and completely 
formitig the red part of the blood. 

Sect, KK)* If, then, the spleen be cnt out, or its office ob- 
structed by disease^ natiu'e has a rcfiource, in exciting the 
lymphatic vessels to form a larger quantity of red particles than 
they had ordinarily been accustomed to doj and these in pro- 
portion to the exigencies of the habit ; but here nature does 
not assign a new office to the- lymphatic vessels, but only excites 
them to exert, in a higher degree^ a power of whieli they were 
before possessed, and this notion is conformable to what we ob- 
senc in other circumstances of the animal economy ; aa when an 
animaJ is fat and well nourished^ the stomach is much longer 
in performing its office than it is when emaciated by long 
fasting, and its life is in danger from want of nourishment, or 
than it is when the body is wasting by disease, witness the 
surprising quantities of food the stomach will digest in a short 
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time after a recovery from the smallpojt, or a violent inflam 
matory fever; under these circumstances, it is aatoiiisliing^ tB 
obsen^'e how much nature wiU oxert herself, and how soon food 
taken into the stomaeli will be di jested j and applied to the pur- 
poses of the constitution ; in like manner, most probably, if tlie 
sploen be diseased or cut out, nature is capable of making the 
lymphatic vessels eicert themselves more powerfully in the exe- 
cution of their office; or, on the contrary^ if the lymphatic 
ay stem be diseased, the spleen h excited to form a larger 
quantity of blood in order to make up the deficiency : thereb 
the life of the animal will be less frequently endangered from 
a partial disease. 

Sect. 110. But how much soever the manner in which tliei 
red vesicle is formed may be disputed^ we think it cannot bi 
denied but that the office of the thymus and lymphatic gianda 
is clearly proved to form the central particles found in the 
vesicles of the blood; and though the operation of natiu*e in 
forming the vesicular portion is more obscure, yet tlie proba- 
bility of its being performed in the manner we hare related 
willj we hope, be readily admitted. 

Sect. 111. A system ao new and so different as this is from 
the opinions at present so generally entertained of the bloody 
perhaps may meet with much opposition, and as no doctrine 
should be admitted in philosophy till it has stood the test of 
the most careful and accurate examinatioUj it may therefore be 
some time before this is universally allowed; for as the experi- 
ments are numerous^ and some of them not easily made, few 
but lovera of science will take the necessary pains to inquire 
into them : but we will be l>old to assertj that whoever repeatjt 
these experiments will be amply rewarded for his trouble. Wc 
shall add, that when these facts are vicwe4 with candour^ ma 
experiments of this kind are prosecuted with industry, the; 
may probfibly direct the way to discover many operations of the 
animal economy that are at present considered among the 
inexplicable arcana of nature. 

Sect. IVZ. Having now finished the relation of the facts^ 
and the experiments to prove them, whether the conclusio] 
drawn from them are just we shall submit to the judgment 
the learned reader. 
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. A Letter from the late Mr. Jflilimn ffewson, FM.S.^ and Teacher 
of Anulamy in London^ to Dr. John Ha^f/ttrtk, Phijdcian ht 
Chester (cl). 

My dear Sir, — I have now a little leisure, and shall endeavour 

to fulfil my promise, by aendingyou a sketch of my observations. 

The red particles of the blood, improperly called globules, 

are flat in all animals, and of very different sizes in different 

animals. In man, they arc small, as fliit as a shilling, and 

appear to have a dark spot in the middle. In order to see 

them distinctly, I dilute the human blood with fresh serum. 

My predecessors, not having thoug-ht of thisj could not see 

' them distinctly, and Lcenwcnhoek in particular, imagining a 

j round figure fittest for motion, concluded tbey must be round 

j in the human body ; though be and others allowed, that, in 

frogs, &c. where they viewed them distinctly, from the blood 

1 being thinner, they were flat. Now, I prove that they are flat 

\ in aU animals. In the human blood, where these particles are 

jtmaUf it is difficult to determine what that black spot is, which 

^^peais in the centre of each. Some have concluded that it 

' was a perforation ; but in a frog, where it is six times as largo 

as in a man, it is easy to show that it is not a perforation, but, 

on the contrary, is a little solid, which is contained in the 

I middle of a flat vesicle. Instead, therefore, of calling this part 

\ of the blood red globules, 1 should caU it red vcaicles ; for each 

1 particle is a fiat vesicle, with a little solid sphere in its centre* 



(CL,) From Uie 'Medical and Philosophical CommeQtiiries, by a 
Society in Edinburgh/ vol. ili» p. 87, 8vo, London, 1775. In the 
j Gooeral ludo% to ihe present edition of Mr. Hewson's worts, references 
[iriU be found to the pages in ihe Third Part of the ^ EipenRienljil 
► Inquiries/ where the different points meationed in this Letter are nioi^ 
'full)/ discussed. 
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I find that the hlcod of all animals coDtains vesidea of tlm 
gort. In human blood there are millions of thanij and thRV 
give to it the red colour. But in insects they are white^ and 
less numerous in proportion than in man and quadnipeds. A» 
they are fiat in all animals^ I suspect that shape is a circtim* 
stance of importance ; but it can be altered hy mixture with 
different fluids. And I find that it is by a determinate qnajitity 
of neutral salt contained in the serum that this fiuid is adjipted 
to preserving these vesicles in theb* flat shape, For^ if they be 
; mixed with water they become rounds and dissolve perfectly ; 
but add a little of any neutral salt to the water, and they 
remain in it, without any alteration of their shapes and without 
dissolving. 

Nowj when it is considered that the blood of all animals is 
filled with these particles, we must believe that they serve some 
^important purpose in the animal economy; and since they 
BO complicated in their structure, it is improbable tliey 
should be made by mechanical agitation in the lungs or blood* 
vessels^ as has been suspected, but probably have some orj^auM 
Bet apart for their formation. This I shall endeavour to prove, 
when I have explained their structiu'e a little more particularly, 
and mentioned the manner in which I exhibit it* I take tho 
blood of a toad or frog, in which they are very large, 1 mix 
it with the serum of human blood to dilute it ; I find tltem 
appear all flat ; so they do in the blood-vessels of this aniin 
as I have distinctly seen in the web between its ttics, whili 
the animal was alive, and fixed in the microscope. Their ap- 
pearance in these animals is not unlike slices of cucumber. I 
next mix a little of the blood with water, which immediatclv 
makes them all round, and then begins to dissolve them whilst 
they are round. I incline the stage of the microscope, so as 
to make them roll down it, and then I can distinctly see the 
solid in the middle fall from side to side, like a pea in a bladder. 
A neutral salt added to them at this time brings them back 
to their flat shape ; but if the salt be not adde<l the water 
gradually dissolves away the vesicle, and then the little eplicrt* 
is left naked. Such is the composition of the«c particle^t. I 
have exhibited these experiments to a considerable number of 
my acquaintance, who all agree in tlicir being satisfactory. 
The microscope I use is n single leiiJi, and therefore as littl« 
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likely to deceive us Ba a pnir of spectacles, wliicli, as b allowed 
by all wlio use tbein, do not diafiguFc objects, but only repFe- 
fieut them larger* 

From further experimentf, 1 am convinced that tbe use of 
the thyoiaa aod Ivinphatie glands is to make tlie solid middle 
pieces ; and 1 can prove it in as satisfactorTi^ a manner as you 
can do the use of any visens in ttie human body ; that is, by 
opening these glands, and examiniug the fluid eoutained in 
their cells, which I find to be full of these little solidst. 1 
moreover find tliat the lymphatic vessels take them up from 
those glaufls^ and convey thera into the blood-vessels, which 
carry them to the spleen, iu whose ceOs they have the vesicles 
liud oyer them ; m that the thymus and IjTnpIiatic glands make 
tlie central particles, and the spleen makes the vesicles that 
surround them* That this is the use of the spleen, appears 
from eiomining the lymph which is returned from it by its 
lymphatic vessels, which are its excretory ducts ; for that lymph, 
contrary to what is observed in other parts of the body, is 
extremely red. 

But, besides having these glands set apart for making the 
red yesicles of the blood, I find that they are also made iu the 
lymphatic vessels in ditfercnt parts of the body, whose coats 
have blood-vessels properly constructed for this secretion. So 
that the thymus and lymphatic gltiuds are no more than ap- 
pendages of the lymphatic system, for making the middle 
particles ; and the spleen an appendage to the lymphatic vessels, 
for making the vesicles which contain these middle particles* 

I conjecture that it is the eoagulable lymph whicli is con- 
verted into this red part of the blood, from a ciuious fact that 
has been long known ; namely, that the blood in the splenic 
vein does not coaguUte, when exposed to the air, as the blood 
of other veins docs (cli) ; so that it seems to be robbed of its 
coagulable IjTiiph in passing thraugh the spleen. 

It ia very remarkable that the spleen can be cut out of an 



(cLf ,) Mr. Hewicn perhaps only had in mind the fact, mentioned 
in Note cxxsti» page 2G9, that the blood of the splenic vtin generally 
coagulates lees perfectly than other venous blood ; and not that the 
blood of the splenic Tciu remains entirely fluid, until it dries, when ex- 
pixied to the air, as Mr, Faleonar^s statement, at page 283, iiect. 99, 
would im[ilv^ 
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animalj and the animal do well without it. I made the ex- 
periment on a dog^ and kept hun a year and a half^ withont 
observing his health the least impaired. From this^ some have 
concluded the spleen to be a useless weighty which is absurd^ 
when we consider that all animals with red blood hare it* 
Therefore it is more consistent with what we know of the animal 
economy^ to conclude that since an animal can do well without 
it^ there is probably some part of the body that can supply its 
place. 

Insects have vesicles constructed in a similar way to ours, 
but differing in colour. But insects have neither spleen, 
thymus^ nor lymphatic glands^ and therefore in them probably 
these vesicles are entirely fabricated in the lymphatic vessels. 
But to us^ and other of the more perfect animals^ besides the 
lymphatic vessels^ nature has given those glands^ that a proper 
quantity of those important vesicles might be the better secured 
to us^ just as she has given us two ears^ the better to secure 
to us hearing through life^ though we can hear perfectly well 
with one. 

Thus, my dear friend, I have given you a sketch of my new 
opinions. I rather expect from this merely to gratify your 
longing than to convince you, for the subject is too intricate 
to be communicated in a letter ; but I make no doubt of proving 
these positions when I have leisure to handle the subject more 
fully. Adieu I Believe me ever sincerely your friend. 



WM. HEWSON. 

London; /Wy 19, 1773. 



The Operation af the Paracentesu Thorads^ fyroposed for Air 
in the Chesty with some Remarks qh the Emphjsema^ mid on 
Woumk of the Ltmgs in f/eneral : % M}\ IVilliam Hemsfin^ 
Reader of Anatomy, Communicated by Dr. Ilunfer, Read 
June 15, 1767 (clu). 

Although the emphysema has been of late more successfiilly 
treated than fonnerlVj yet 1 have been led to think thnt some- 
thing further might be attempted towards a more certain and 
a more speedy cnre of that distemper* 

The improvement which hits occnrred to me, and which I 
ahall ventiu^e to lay before the Society, is the operation of the 
paracentesis thoracis^ in order to let the air out of the chest ; 
for that the confinement of the air in that cavity occasions the 
worst symptoms in that disorder, and even death itselfj 1 am 
abnost per^uadedj partly from considering what the conse- 
queneea must be of a wound of the lungs, (for a wound there 
is the common cause of the emphysema^) and partly from at- 
tending to the symptoms of the disease ; but chiefly from the 
dissection of the body of a person who died under it. 

The accident which most commonly gives rise to the em- 
physema is a fractured rib, by which the vesicles of the lung« 
being wounded, the air escapes through them into the canity 
of the thorax ; but as the rib, on being fractured and pushed 
iuwardsj wounds the pleura, which lines the ribs and the inter* 
costa] muscles, part of the air most commonly gets through 
the pleura and those lacerated muscles into the cellular mem- 



(ctii.) From the ' Medical Observationft and Inquiries, by a Society 
of Physicians in Londou/ toL iii, p. *A72, Bvo, London, 1/67. The 
eecoud Dr, Monro had preTiously proposed to let out the air from the 
pleura in cak^b Bimilar to those mentioned iu this pajjer, m Hewsoa 
hm more fully explained in the beginning of the Appt^mlix to the 
First Fart of the * Experimental Inquines,* pp, 91 etseq. of ibia volume. 
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brane that is on the outside of the chesty and from thence it 
is diffused through the same membrane over the whole body; 
so as to inflate it sometimes to an extraordinary degree. This 
inflation of the cellular membrane has been commonly looked 
upon as the most dangerous part of the disease ; how justly^ 
will appear in the sequel. 

It is natural to suppose that the wound of the pleura and 
intercostal muscles may sometimes be too small to suffer the air 
to get readily into the cellular membrane and to inflate it, but 
may confine a part of it in the cavity of the thorax so aa to 
compress the lungs^ prevent their expansion, and cause the 
same symptoms of tightness of the chest, quick breathing, and 
sense of suffocation, which water does in the hydrops pectoris, 
or matter in the empyema. So £Ear we may condnde from 
reasoning on the consequences of a wound of tiie huigs^ and 
from analogy. 

And that it sometimes really happens that air is confined, and 
produces these symptoms, appears probable firom the histories 
of such patients as have been emphysematous : of these, the 
most remarkable that I have met with in my reading, are on^ 
by M. Littre,* another by M. Mery,* a third by Dr. Hunter/ 
and a fourth by Mr. Cheston.^ 

In M. Littre's case few symptoms are mentioned; we are 
only given to imderstand that the patient^ who had received a 
wound in the side by a sword, could not breathe without 
making the most violent efforts, especially during the latter 
part of his disease : he died on the fifth day. 

In M. Mery^s case, we are informed that the patient had 
the fourth and fifth of the true ribs broken by a coach passing 
over his chest, that his respiration was much impeded fi*om the 
first, and became more and more difScuU; till he died, which 
was on the fourth day after the accident. 

In Dr. Hunter's case, the symptoms are more particularly 
mentioned. This patient had received a considerable hurt on 
his side by a fall from a horse. He had a difficulty of breath- 
ing, which increased in proportion as the skin became elevated 

■ M^m. de I'AcacL Royale det Sdences, poor I'tnn^ 1713. 

« Ibid. 

' Medieal Obsenratioiis tad hiquiiiet, vol. ii. 

* Patliologicil Inquiriet. 
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and tense ; it was laborious as well as frequent. Hia inspira- 
tion was short and almost inatantatioousi and ended with that 
catch in the throat wliich is produced by shutting the glottis ; 
lifter this he strained to expire for a moment without any 
noise, then suddenly opening the glottis^ he forced out his 
breath with a sort of groan, and in a hurry, and then quickly 
inspired again ; so that his endeavour seemed to be to keep 
his lungs always full, inspiration succeeded expiration as fast 
as possible. He said his difficulty of breathing was owing to 
an oppression or tightness across hia breast, near the pit of the 
stomach. He had a little cough, which exasperated his pain, 
and brought up blood and phlegm from his lungs. Scarifi- 
cations were madcj which relieved him ; the emphysema sub- 
sided} }m breathing became more and more easy, and he 
recov^ered. 

In Mr. Chest on^s case, the man had recei%*ed a blow on the 
chest. He had a constant cough, bringing up, after many in- 
etfectual efforts, a frothy discharge lightly tinctured with blood; 
he neemed to be in the greatest agonicsj and under a constant 
appearance of suffocation. His pulse was irregular, and some- 
times scarcely to be felt; his face livid; and when lie was 
sensible, which was only now and then, he complained of a 
pain in hia head. On passing a bandage round his chesty 
with a proper compress to prevent the discharge of air into the 
cellular membrane, and to confine the motion of the thorax, 
the patient cried out that he could by no means suffer it, and 
that if it were botmd so tightj he should burst. A strong com- 
pression by the hand alone affected him in the same manner. 
Scarifications were made to let out the air from the cellular 
membrane; and these closing, others were made. Notwith- 
fitanding bleeding, repeated acarifiimtious, and other means^ his 
sense of suffocutiou and difficulty of breathing increased. On 
the fourth day the air no longer got into the cellular mem- 
brane ; when on n sudden inclming his head backwards^ as it 
were for the admission of more air than usual, his breathing 
became more difficult and interrupted, he turned wholly in- 
sensible, s^d soon after died. 

M* Littre, M. ;Mcr^% and Mr. Cheston opened the bodies 
of their several patients after death. 

M. Littre in his, besides a wound of the lungs and a &ac- 
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tured rib, found a considerable quantity of blood in the cafity 
of the thorax, and was sensible of some putrid air escaping on 
his first puncturing the intercostal musdes and pleura. The 
wounded lobe was hard and black, and the other two of the 
same side were inflamed. 

In M. Mery's patient there was not any extravasated blood 
in the cavity of the thorax, nor was there anything preter- 
natural to be seen except the fractured ribs, the wound of the 
pleura, and that of the lungs. 

Mr. Cheston, in his subject, observed a fracture of the tenth 
and eleventh ribs, and a wound of the limgs opposite to these 
fractures. The lungs below the wound were livid; and^ an 
incision being made into them, their substance was found to 
be more compact than usual ; but, excepting these appearances^ 
all the other parts were in a natural state, without any extra- 
vasation, inflammation, or internal emphysema. 

Now, were not the symptoms in those cases such as might 
be expected to arise from air confined in the cavity of the 
thorax ? I am inclined to believe they were, notwithstanding 
that authors in general account for them otherwise, and among 
the rest Mr. Cheston himself, though in one part of his re- 
marks he seems indeed to point that way. 

On comparing these emphysematous cases, I say it seemed 
probable to me that it was the air which was confined in the 
chest that was the principal cause of the symptoms ; such as 
the difficulty of breathing, the tightness of the chest, and the 
sense of suflbcation, which was so much increased by external 
compression; and as in these symptoms this disease agreed 
with the hydrops pectoris and the empyema, both of which are 
relieved by the paracentesis thoracis, I was thence induced to 
believe that this operation might be performed, for letting out 
the air, with some probability of success. 

But as in such cases no air had hitherto been actually dis- 
covered in the cavity of the thorax, it therefore might be 
doubted whether the symptoms were not owing to some other 
cause; such as the mere wound of the lungs (abstracting from 
its letting out air), or an efiusion of blood into the cells of 
that organ,^ in consequence of the wound. I thought it there- 

' This seems to have been the cause of the lividness and compactness which 
Messrs. Littre and Cheston observed in the wounded lolies of their patients. 
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fore proper to try to ascertmn, by the following experiments, 
the effects of a simple wound of the lungs, and the effects of 
nir confined in the t ho nix ; and the rather as, in some of these 
L casesj the wound of the pleura and intercostal muscles appeared 
^K so large, tlmt it might be doubted whether the air could be 
^^L<S9iif]iied in the chesty when there seemed to be so free a paa- 
^^KAge from that cavity into the cellular membrane. 



EXPERIMENT t. 



I took a rabbitj and^ pulling the iskm of its chest to Dne 
side, I pushed a sharj} knife into the canty of the tlioraK, and 
moved it about so that I might wound tlie Inng^ ; then with- 
drawing the kuifCj I let the skin alip back agaiui by which 
niean^ the wound of the skin was at some distance from that 
of the intercostal muscles ; then applying a piece of lint, a 
plsmter, and a slight bandage to the wound of the skin, I ex- 
pected to see the animal become enipliyscniatonsj but was dis- 
npi>ointed ; and though 1 repeated the experiment three or 
four times, I could not get the air to pass from the lungs into 
the cellular membrane. On killing the animal, I observed 
that the wouuda of the lungs were surrouuiied by a smaU 
ecchymosis, find were so closed (probably by the blood which 
had been effused) that no air could escapei 



EXPERlMKNt !!• 

Having pushed a sharp knife into each side of the chest of 
a dog, with the same precautions, and with the same intentions 
B» mentioned above, I then allowed him to run about t!ie 
house* This experiment I made at eight o^clock in the morn- 
ing; about ten he appeared less lively, and about twelve seemed 
to choose to be at rest, but had no difficulty of breathing nor 
emphysema. In the eveniug he was as lively as before; and 
was likewise so the next morning at eight o'clock, when I 
killed him. On opening his abdomen^ the diaphragm was not 
depressed nor loo&e, as when air is let into the chest, nor did 
any air escape on puncturing it. On opening the chest and 
examining the lungs, I found that the wounds were small and 
perfectly closed with a slight ecclrymosis surrounding them* 
On blowing into the lungs, the air did not escape tlirough the 
wounds. 
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From these experiments I concladed that, in order to let 
the air out of the lungs into the cavity of the thorax, a pone- 
ture or incision (on account probi^ly of the effusion of blood 
from the divided vessels) was improper ; and that, in the em- 
physematous cases above mentioned, the emission of the air 
must have happened firom a superficial abrasion, or laceration 
of the part. 

EXPERIMENT III. 

I tried, by pushing a blunt probe into the chest of a rabbit, 
and by moving it about, to produce such an emphysema by 
laceration, but without effiect. 

EXPERIMENT IV. 

I then punctured the chest of another rabbit, but so cau- 
tiously as not to hurt the lungs ; and, having blown into it, I 
immediately made a compression upon the wound with some 
lint, a compress, and a bandage, in order to confine the air in 
the cavity of the thorax. I then observed that the animal 
breathed more frequently and laboriously. On removing the 
compress, the air rushed out, and the animal gradually re- 
covered its natural manner of breathing. It was then allowed 
to run about the house for a few days, and seemed not the 
worse for the operation. 

EXPERIMENT V. 

The same experiment was repeated on a dog, after tying him 
down to a table ; but, when the air was blown into the thorax, 
he struggled so much, and acted so strongly with his chest, as 
to force it out again almost immediately; so that not being 
able to manage him, I was obliged to desist without having 
had an opportunity of observing what alteration was produced 
on his breathing. I kept him about a week, and did not ob- 
serve him at all affected by the wound. 

I made no further experiments, being indeed ahnost con- 
vinced from these that it was the air confined in the cavity of 
the thorax, which had occasioned the violent symptoms in the 
cases mentioned above, and not the mere wound of the lungs ; 
and I must own, that if I was not perfectly convinced, it was 
because no air, in such cases, had yet been found in the cavity 
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of the thorax. But, not long alter I had made these experi- 
mentsj the foUowiiig case occarredj which fully satisfied me. 

A ^oimg man, when the houje waa on tire, to save his life, 
threw himself out of the window of a second floor, but frac- 
tured his akuU by the fall. He was taken up iusenaible, and 
immediately put under the care of an eminent surgeon. In 
the evening of the same day, my friend Dr. Stark (cliii) ac- 
quainted me thatj the patient having become emphysematous, 
and breathing with difficulty, I might now have an opportunity 
(which he knew I wanted) of seeing such a case. Being at that 
time engaged, I could not go till the next morning, when I 
found that he had expired in the middle of the night. Hia 
head had just been opened, and a cousideralde quantity of ex- 
tra vasated blood had been found betwceu the skull and diu^a 
mater. On examimng the chest, I found the external emphy- 
sema but just perceptible, and that only on the right side. 
On laying open the abdomen^ the diaphragm was observed to 
be depressed and loose on the right side, nearly as it appears 
when in a dead body a wound is made into the cavity of the 
chest* This I showed to the gentlemen present, and desired 
tlmt the body might be left in that condition till I could send 
for Dr, Hunter, and when he came, the examination was con- 
tinued. Upon puncturing the thorax, some air rushed out; 
on laying the chest fully open, the lungs were found to be 
much collapsed^ but there was not any extravasated blood nor 
,|fmph; so that it was evident there had been a considerable 
^Entity of air in the carity. We next examined the con- 
taining parts of the thorax, and found the first rib (reckoning 
from above) fnictured near its middle, and the pleura there a 
little lacerated. We then turned to the lungs, expectiug to 
find them woumled opposite to the firactured rib j hut, to our 
surprise, no wound wiis discovered in tlmt part* We then 
looked over the surface of the lungs, and could see no wound j 
but observed on the concave under part of the lungs, where 
they are npfdied to tlie dinphragm, two or three extravasations 
of blood, and m many more of air, which had raised the mem- 
branous coat of the lungs into vesications about the size of 



(dtiiL) Dr. William Siark and his works are mentioned in Note LX. 
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one^s nail. Next we blew into the lungs, and found that tke 
air escaped readily; and upon examining their surface once 
xnore^ whilst the air was getting out, we discovered a laceration 
among the vesications just described, that is, on the middle of 
that surface of the lungs which lies upon the diaphragm ; this 
wound therefore was not only at a considerable distance from 
the firactured rib, but remote from the other ribs also. These 
facts were shown to several gentlemen then present, and seemed 
to prove what I had supposed. 

Now, from considering what the effects of a wound of the 
lungs must be, from attending to the symptoms of the emphy- 
sema, and &om our having actually found air in the cavity of 
the chest, may we not conclude that air is sometimes in em- 
physematous cases so confined in that cavity as to compress 
the lungs, disturb their functions, and even to be the cause of 
death? 

And as the paracentesis thoracis has been frequently per- 
formed with success for water, and for pus in the cavity of the 
thorax, in both which cases the parts contained are generally 
much diseased, may we not propose the same remedy for air ; 
and the rather, as we know that this fluid can be collected 
there without any previous disorder of the lungs, and conse- 
quently that the operation will be attended with a greater pro- 
bability of success ? We shall be confirmed in this opinion 
when we consider that wounds penetrating the chest, without 
doing much injury to the lungs, are far from being mortal ; 
insomuch that many instances of cures of such wounds have 
been observed within our memory, not to mention the numerous 
cases of this kind related by authors. 

In wounds of the lungs, therefore, whether occasioned by 
fractured ribs or other causes, when symptoms of tightness and 
suffocation come on, so far should we be from dreading the 
emphysematous swelling of the cellular membrane, that we 
should rather consider it as a favorable symptom, showing 
that the air is not likely to be confined in the thorax ; and so 
far should we be from compressing the wound, to prevent the 
inflation or emphysema, that we should rather dilate it, (if not 
large enough already,) or perform the paracentesis thoracis; 
and we may judge of the necessity of this operation from the 
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violence of the iymptonis enumerated ahovCj such as the op- 
pressed breathmg, &c.^ For wheu these aymptoms are not 
comiMerablcvj and the air gets out of the chest A^'ith sufficient 
freedomj the opemtion then heeomes uimecessiiry ; uf this the 
case in the Medicid Observations is an e\idence ; for there the 
inflation proceeded rapidly, and less air was retained in the 
cheat ; so that all that was necessary to be done, was to let it 
out of the eeOulfir membrane by scarifications^ which accord- 
ingly were successfully made. 

Perhaps it may be inquired here, how the lacerated air- 
vesicles, which once let out the air, sliould ever close ? To this 
I should answer, that probably the inflammation, subsequent to 
the wound of the lungs, closes or unites the divided air- vesicles 
and small brauehes of the bronchia iu such a manner as to 
prevent their transmitting air ; much in the same way as the 
wounds made in the ceUidar membrane by scarifications in 
anasareous cases are closed, or as those made in I)r, Hunter's 
and Mr* Chestou^s cases of the emphyseraa seem to have 
been,^ And this appears more evident from observing, that 
in Dr* Hunter's case the air appears not to have got into the 
cellular membrane (or out of the wound of the Inngs) after 
the second day, by which time it should seem that the wound 
of the lungs was sufficiently inflamed to produce the effect 
above mentioned. 

Is it not hkewise probable, from the same principles, that 
the penetrating wound of the chest occasioned by the fractured 
rib, though at first large enough, may in some cases be so 
closed by the subsequent inflammation as to prevent the air 



• U may not perhaps b<? improper to menUou here, that wc are not in evcTy peuc- 
Iratmg woimtl of the cbett to suppose tbat the lungn t^re woutitled, even though yit 
i«c that the mr rushes in and out hy the woudcL T\%h i thonght proper to obaeire, 
bc!><?auae i*ome, to whom this paper was communicated^ objected that they had seen 
patients in whom the air came out of the chest in c^piratioui so is to blow off the 
tlreftaiiigs ; yet on compresahig the wound, uo dHUculty of reiplratJon followed. But 
here it ia probable that the lungs were not hint, and that the air, which had been 
thrown out by the wound of the thomx in ei:piralion, had entered hy it in inspi- 
ration, ao appearaDoe wMch will be easily explained by those who are ae*|uaiuted 
with the atrveture and functions of the thorax. 

^ The dosing of the tcanticalionfi, in Mr. Chestott't caae, pi^evented the air from 
getting entirely out of the eelltildr membrane, mnd lie wii therefore obliged to repeat 
tbat operation to empty it completely. 
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getting from tlie thomx into tlie cellular membrane? And is 
not tiiia conjecture strengthened by obserFiiig that in Mr, 
Che-iton's cane the air, on the fourth day, no longer got into 
the cellular membranCj and that sooti after the patient died ? 

It has been observed that in gunshot woundij, where the 
ball has passed through the lungs, and in other large penetrat- 
ing wounds of the chest, the patient has breathed most ensily 
when the external wound has been covered, and has hardly 
been able to breathe when it was opened. In these circum- 
(Stances the dilKculty of breathing seems to be owing to the 
getting into the cavity of the thorax in inspiration, insteail of" 
entering the lungs by the traijhea, so that the lungs are not 
distended by the expansion of the che^t ; and the patient, 
whilst such a wound is uncovered, is deprived of the use of tha 
lobes of that «ide, either partially or entirely^ according as the 
wound of the thorax bears a le«» or greater proportion to the 
branch of the trachea of that side in which the wound is. 
Moreover, as the difficulty of breathing in these cases is not 
considerable whilst the external wound is covered^ is it not 
probable that the divided air-vesicles in most of these deep 
wounds are closed, either by blood coaigulated in the wound, 
or extravasated into the neighbouring cells, by which meanai 
the air is not transmitted through them as through the super- 
ficial abrasions ? this seems probable from what was observed ^ 
in Experiments i and ii. 

The case of the person, whose body I opened, hkewise shows ] 
that the lungs may be lacerated, and air let loose^ %Tithout anyJ 
wound penetmtiug the cavity of the thorax ; for in that in-J 
stance the laceration was at a distance from the ribs, and was 
produced by the violence of the concussion only. It therefore 
intimates the necessity of the operation even in some casea 
where there is no emphysema, though it must be acknowledged 
it will not be easy to distinguish them* 

Ajs Tomicse and ulcerationa of the surface of the Inugs are 
attended with erosion and destruction of the air-vesicIcs^ it 
may at first sight seem probable that they may also be at- 
tended with a discharge of air into the cavity of the thomx | 
hut the probability vnh be much lessened when we consider, 
that the inflammation which precedes tlic formation of puii i% 
likely to do here what it docs in the cellular membrane ; that 
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is^ to eondense the adjacent vesicles^ and to make the sides of 
the vomica, or ulcer, atlhere to the inside of the parietes of the 
thorax, thereby limiting the extent of what may be contained 
in their cavities. Without tliiSj it is probable air might be let 
loose into the cavity of the thorax, and might produce the 
symptoms above ascribed to it. For it is not micommon to 
see even pretty large branches of the trachea eroded by matter^ 
by which the air gets into the vomicae or ulcers ; of this my 
ingenious friend Dr. Stark lately showed me an instance* 
Whether air has ever thus been let loose into the cavity of the 
thorax, so as to suffocate the patient, I cannot take upon me 
to determine. But abscesses of the lungs, with adhesion to the 
parietes of the thorax, have been known to be attended with 
the emphysema; of this Pal^Ti mentious an instance^* and 
Dr. Hunter met with a case of the same kind. In the&e cases 
the matter of the abscess had probably eroded the pleura and 
intercostal muscles^ and the air which got from the trachea 
into the abscess, had escaped tlurongh the erosions into the 
cellular membrane, and had inflated it. 

Although the operation of the paracentesis thoracia is advi- 
sable iu most cases where air is contained in the cavity of the 
cheat ; yet some may be so complicated with other injuries, 
that the operation, though in itself proper, may yet be unsuc- 
cessful. But this remark may be unnecessary here, as the 
same may be made of every chimrgical operation; and as men 
of experience will be cautious how they attribute to tlic remedy 
that want of success which may be owing to another cause. 

When the oiieration becomes necessary, the best place for 
performing it, if the disciise is on the riglit side, will be on the 
fore-part of tlie chesty between the fifth and sixth ribs; for there 
the integuments are thin, and, in the case of aif, no depend- 
ing drain is required. But, if the disease is on the left side, 
it will be more advisable to make the opening between the 
seventh and eighth, or eighth and ninth ribs, that we may be 
sure of avoiding the pericardium. With regard to the siae of 
the wound, it may be proper to observe, that as large pene- 
trating wounds of the chest are inconvenient on account of the 
air's entering by the aperture in such a quantity as to prevent 
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the expansion of the lungs^ a small wound will therefore be 
eligible^ and especially as the fluid requires not a large vent 
for its discharge. Lastly^ as to the manner of performing the 
operation^ I should think it more advisable to do it with a 
knife^ by a cautious dissection, than by the more coarse and 
hazardous method, the thrusting in a trocar. 
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DESCRIPTION OF THE PLATES. 



PLATE I. 

Fio. 1. Exhibits the more superficial Lymphatic Vessels of 
the lower Extremity. 

A^ The spine of the os ilium. 
B, The OS pubis, 
c, The iliac artery. 

D, The knee. 

E, E, F, Branches of the crural artery, 
o^ The musculus gastrocnemius. . 

H, The tibia. 

I, The tendon of the musculus tibialis anticus. 

On the Outlines, 

a, A lymphatic vessel belonging to the top of the foot. 

b, Its first division into branches. 

c, c, c. Other divisions of the same lymphatic vessel. 

d, A small lymphatic gland. 

e, The lymphatic vessels which lie between the skin and 
the muscles of the thigh. 

/,/, Two lymphatic glands at the upper part of the thigh 
below the groin. 

ffffft Other glands. 

h, A lymphatic vessel which passes by the side of those 
glands without communicating with them ; and^ bending to- 
wards^ the inside of the groin at t^ opens into the lymphatic 
gland k, 

I, I, Lymphatic glands in the groin^ which are common to 
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the lymphatic vessels of the genitals and those of the lower 
extremity. 

my n, A plexus of lymphatic vessels passing on the inside of 
the iliac artery. 

N.B. The lymphatic vessels appear in these plates more regularly cylindrical than 
they are represented by Nuck, Ruysch, and others, in whose plates such vessels are 
painted more like chains of vesicles than I have ever seen them. 

Fig. 2. Exhibits a Back View of the lower Extremity, dissected 
so as to show the deeper-seated Lymphatic Vessels which 
accompany the Arteries. 

N.B. This extremity was dried before the plate was made from it, and the muscles 
are therefore much shrunk. 

A, The OS pubis. 

B, The tuberosity of the ischium. 

c, That part of the os ilium which was articulated with the 
OS sacrum. 

D, The extremity of the iliac artery appearing above the 
groin. 

E, The knee. 

F, F, The two cut surfaces of the triceps muscle, which was 
divided to show the lymphatic vessels that pass through its 
perforation along with the crural artery. 

G, The edge of the musculus gracilis. 

H, The gastrocnemius and soleus, much shrunk by being 
dried, and by the soleus being separated from the tibia to ex- 
pose the vessels. 

I, The heel. 

K, The sole of the foot. 

L, The superficial lymphatic vessels passing over the knee, 
to get to the thigh. 

On the Outlines. 

M, The posterior tibial artery. 

a, A lymphatic vessel accompanying the posterior tibial 
artery. 

b, The same vessel crossing the artery. 

c, A small lymphatic gland, through which this deep-seated 
lymphatic vessel passes. 
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d, The lymphatic vessel passing under a small part of the 
soleus which is left attached to the bone, the rest being 
removed. 

e, The lymphatic vessel crossing the popliteal artery. 
/,ff,h, Lymphatic glands in the ham^ through which the 

lymphatic vessel passes. 

i, The lymphatic vessel passing with the crural artery 
through the perforation of the triceps muscle. 

k. The lymphatic vessel after it has passed the perforation of 
the triceps, dividing into branches which embrace the artery /. 

m, A lymphatic gland belonging to the deep-seated lym- 
phatic vessel. At this place those vessels pass to the fore part 
of the groin^ where they communicate with the superficial 
lymphatic vessels. 

n, A part of the superficial lymphatic vessels appearing on 
the brim of the pelvis. 



20 
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PLATE II, 

Exhibits the Trunk of the Human Subject, prepared to show 
the Lymphatic Vessels and the Ductus Thoracicus. 

A, The neck. 

B, B, The two jugular veins, 
c, The vena cava superior. 

D, D, D, D, The subclavian veins. 

E, The beginning of the aorta pulled to the left side by 
means of a ligature, in order to show the thoracic duct 
behind it. 

F, The branches arising &om the curvature of the aorta. 

G, G, The two carotid arteries. 
H, H, The first ribs. 

I, I, The trachea. 
K, K, The spine. 
L, L, The vena azygos. 
M, M, The descending aorta. 
N, The coeliac artery dividing into three branches, 
o, The superior mesenteric artery. 
F, The right cms diaphragmatis. 
Q, Q, The two kidneys. 
R, The right emulgent artery, 
s, s. The external iliac arteries. 
g^ d, The musculi psose. 
T, The internal iliac artery, 
u, The cavity of the pelvis. 
X, X, The spine of the os ilium. 
Y, Y, The groins. 

fl, A lymphatic gland in the groin, into which lymphatic 
vessels from the lower extremity are seen to enter. 

b, b, The lymphatic vessels of the lower extremities passing 
under Poupart's ligament. 

c, c, A plexus of the lymphatic vessels lying on each side of 
the pelvis. 

</, The psoas muscle with lymphatic vessels lying upon its 
inside. 
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e, A plexus of lymphatics^ which having passed over the 
brim of the pelvis at c, having entered the cavity of the pelvis, 
and received the lymphatic vessels belonging to the viscera 
contained in that cavity/ next ascends, and passes behind the 
iliac artery to ff. 

f, Some lymphatic vessels of the left side passing over the 
upper part of the os sacrum, to meet those of the right side. 

g^ The right psoas muscle, with a large plexus of lymphatics 
lying on its inside. 

/*, A, The plexus lying on each side of the spine. 

t, i, t. Spaces occupied by the lymphatic glands. 

A:, The trunk of the lacteals lying on the under side of the 
superior mesenteric artery. 

/, The same dividing into two branches, one of which passes 
on each aide of the aorta; that of the right side being seen to 
enter the thoracic duct at m. 

m, The thoracic duct beginning from the large lymphatics. 

n, The duct passing under the lower part of the crus dia- 
phragmatis and under the right emulgent artery. 

0, The thoracic duct penetrating the thorax. 

/?, Some lymphatic vessels joining that duct in the thorax. 

q^ The thoracic duct passing under the curvature of the 
aorta to get to the left subclavian vein ; the aorta being drawn 
aside to show the duct. 

r, A plexus of lymphatic vessels passing upon the trachea 
from the thyroid gland to the thoracic duct. 
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PLATE III, 

Exhibits the upper part of the Thoracic Duct, the LTmphatic 
Vessels of the upper part of the Chest and Arms, and of 
the lower part of the Neck. 

A^ The neck. 

B, B, The two shoulders with the pectoral muscles turned 
over them. 

c, c, The arms. 

D, D, The cut ends of the clayicles. 

E, E, The extremities of the first two ribs. 

F, F, The subclavian muscles. 

G, G, The ribs. 
H, The trachea. 

I, The aorta ascendens. 
K, The aorta descendens. 

L, The trunk of the carotid, and subclavian artery of the 
right side. 

M, The left carotid. 

N, N, The left subclavian artery. 

o, The vena cava superior. 

F, F, The trunks of the subclavian and jugular veins. 

Q, The right subclavian vein. 

R, The right jugular vein. 

s. The left subclavian vein. 

T, The left jugular. 

a, The thoracic duct passing on the right side of the de- 
scending aorta k, behind the ascending aorta i, and behind 
the lower part of the left carotid artery m, and then appearing 
at b. 

b, The upper part of the thoracic duct lying between the 
left carotid and the left jugular vein, and passing behind that 
vein downwards and outwards towards the angle between the 
left jugular and the left subclavian. 

c, The extremity of the thgracic duct entering the angle 
between the left jugular and the left subclavian vein. 
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d, dy Two of the trunks of the lymphatics of the left arm 
lying upon the outside of the chesty and passing under the 
subclavian muscle f, and the subclavian vein s^ the clavicle 
itself being removed, and its cut extremity seen at n. 

e, A trunk formed by the lymphatics of the upper extremity, 
which trunk joins the extremity of the thoracic duct c, and 
enters the angle between the left jugular and the left sub- 
clavian vein. 

/, Lymphatics firom the thyroid gland nmning upon the 
trachea, and passing under the aorta to get to the thoracic 
duct, just where that duct enters the veins. 

g, g, A trunk of the lymphatics of the right arm lying on 
the outside of the right brachial artery. 

hy A branch of this trunk making a network on the outside 
of the thorax just under the clavicle. 

f, That network passing under the right subclavian vein q, 
and under the subclavian muscle f, the clavicle itself being 
removed. 

ky The common trunk both of that plexus and of all the 
other lymphatics of the upper extremity of the right side, 
which trunk lies between the right subclavian artery and vein, 
and passes into the angle between the right jugular and the 
right subclavian. 

/, The trunk of the lymphatics of the right side of the neck 
lying on the outside of the right jugular vein, and passing into 
the angle between that vein and the subclavian of the same 
side. 

m. One of the lymphatics of the right side of the thyroid 
gland going under the right jugular vein. 
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PLATE IV. 



Pig. 1, exhibits a Back View of the Fore-arm and Hand. 
The Preparation from which this View was taken having 
been previously dried, the Muscles appear very slender. 

A, The hand. 

B, The lower extremity of the radius, 
c. The lower extremity of the ulna. 

D, The muscles on the back of the fore-arm turned aside 
to exhibit a deep-seated lymphatic vessel, which perforates the 
interosseous ligament to get to the fore part. 

B, The olecranon. 

On the Outlines. 

a, a, a. Lymphatics appearing on the back of the fore-arm, 
immediately under the skin. 

b, Some of the lymphatics bending over the upper extremity 
of the radius to get to the fore part of the arm. 

c, A lymphatic passing over the ulna, immediately under 
the olecranon, and under the inner condyle of the os humeri, 
to get to the fore part of the arm. 

d, A lymphatic which has penetrated the muscles, perforates 
the interosseous ligament, and gets to the fore part of the arm 
near the radial artery. 



Fig. 2, exhibits a fore View of the upper Extremity. This 
Plate was likewise made from a dried Preparation, and 
the Muscles therefore appear very small. It has a 
peculiarity in the ulnar artery running over the muscles 
instead of under them. 

A, The scapula. 

B, The clavicle. 

c. The extremity of the brachial artery. 

D, The muscles lying on the inside of the arm. 





M htW-w-A ST 



DESCRIPTION OF PLATES. 311 

E, The inner condyle of the os humeri. 

F, The lower extremity of the radius. 

On the Outlines. 

a, A lymphatic vessel which lies in the cellular membrane 
immediately under the skin^ and passes up on the inside of 
the arm to the axillary glands. 

b, Superficial lymphatic vessels passing over the muscles 
from the back of the fore-arm, and likewise over the biceps to 
the glands in the axilla. 

c, A superficial lymphatic from the back of the fore-arm. 

d, A gland through which it passes. 

6, The lymphatics from the anterior and the posterior part 
of the fore-arm uniting. 

/yf, Lymphatic glands in the axilla. 

ff. A deeper-seated lymphatic vessel lying close to the radial 
artery, which it accompanies all the way to h. 

h, The deep-seated lymphatic vessel passing under the inter- 
osseous and ulnar arteries, and appearing again on the arm 
at f. 

f. The deep-seated lymphatic vessel lying close to the 
brachial artery. 

k, k, Two small lymphatic glands through which it passes. 

/, The same vessel now become much larger, and passing 
under a branch of the artery and some cellular membrane, and 
appearing at m. 

m. The trunk of the deep-seated lymphatic vessels passing 
upwards to the axilla, where it enters the glands /,/, 

/, fy Three axillary glands, which are common both to the 
superficial and the deep-seated lymphatic vessels. 

NqU. In the figures of this plate the lymphatic vessels are shown somewhat 
larger in proportion to the limb than natural. 
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PLATE V. 



A comparative View of the Flat Vesicles of the Blood in dif- 
ferent Animals^ exhibiting their Size and Shape (cliy) 
as they appear through a Lens ^ of an inch focus. 

Fig. 1^ Their size in an ox^ a cat, an ass, a mouse^ and a 
bat. 

Fig. 2, Their size in a man, in a rabbit, a dog, and a 
porpoise (olv). 

Fig. 3, Their size in birds; viz. a pigeon, a hen, a chaffinch^ 
and a duck. 

Fig. 4, . Their size in a chick, from the egg, on the sixth day 
of incubation (see Note cxvi, p. 233). 

Fig. 5, Their size in the common fish, as the salmon, carp, 
eel. 

Fig. 6, Their size in a full grown viper and in a turtle. 

Fig. 7, Their size in a small viper taken from the belly of 
its mother (see Note cxvi, p. 233). 

Fig. 8, Their size in a slow-worm (clvi). 



(cLiv.) See the copious Tables of Measurements of the blood-cor- 
puscles of vertebrate animals, Note cxviii*, pp. 237 et seq. ; and the 
Notes there referred to on the size and shape of the corpuscles. 

(cLV.) The central spot in the blood-corpuscles of mammalia should 
not be confounded with the nucleus of the blood-corpuscle of oviparous 
vertebrata ; see Notes xcvi and cii. 

(cLvi.) The Tables of Measurements, at p. 242, show that the red cor- 
puscle of the slow-worm (anguis fragilis) is a narrower ellipse than either 
the corpuscle of the snake, of the adder, or of the boa, as explained in 
my Paper on the Blood-Corpuecles of Ophidian Reptiles.* Other well- 

* Proceedings of the Zoological Society, August 9, 1842. 
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Fig. 9, Their size in a firog. 

Fig. 10, Their size in a skate. 

Fig. 11, Their size in a lobster. 

Fig. 12, The vesicles of the same lobster, as they appear 
after being a short time exposed to the air. 

Fig. 13, The size of the globules of milk. 



marked examples of a difference of shape in the blood-corpuscles of 
nearly allied animals occur among birds : the snowy owl, the passenger 
pigeon, the butcher bird, are all distinguishable by the longer oval 
form of their blood-corpuscles from their congeners. See Note xcviii, 
pp. 218-19. 
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PLATE VI, 

Pig. 1, Exhibits the Lymphatic Vessels of the lower Extremity, 
injected with Mercury, passing through a Cluster of 
Lymphatic Glands taken from the Groin. The Arteries 
and Veins were not injected in this Preparation. 

a, a, a, a, a, a, a, a, a, a, a, a, a, a, a, a, a, a, the lymphatic 
vessels. 

d, b, b, by by by by by by thc lymphatic glands seen of different 
sizes and shapes, with the lymphatic vessels passing through 
them. 

A,B,c,D,E, Lymphatic glands that have a cellular appearance. 

F, G, Lymphatic glands evidently formed of convoluted lym- 
phatic vessels; these likewise show the manner in which the 
vessels enter and pass through the glands. 

H, H, Lymphatic vessels running to the edges of the two 
lymphatic glands not injected. 

I, I, Lymphatic glands uninjected. 



Fig. 2, Exhibits a Lymphatic Vessel that forms three small 
Lymphatic Glands. 

A, A lymphatic vessel. 

B, A gland made by a subdivision of the trunk a into nine 
or ten branches, which are convoluted; these reuniting, form 
the lymphatic vessel c. 

c, A lymphatic vessel ascending to form the gland d. 

D, A lymphatic gland. 

E, A lymphatic vessel formed by the union of the lymphatic 
vessels that composed the gland d, which divides into the two 
branches f and g. 

F, The lymphatic vessels subdivided into small branches to 
form thc third lymphatic gland h. 

H, The third lymphatic gland. 



! 
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I, A lymphatic vessel formed from the gland h, which passed 
on to communicate with other lymphatic vessels^ not expressed 
in this plate. 

6^ A lymphatic vessel. 



Fio. 3^ Exhibits the manner in which a single Lymphatic Vessel 
enters and passes through a Lymphatic Gland. 

a, The trunk of a vessel filled with mercury. 
A, The division of the trunk into four branches before it 
enters the gland. 

Cy The gland^ with the lymphatic vessels passing through it. 

d, The lymphatic vessels having passed through the gland^ 
form four vessels on the opposite side, to which they had 
entered the gland. These vessels unite to form the trunk e. 

e, The lymphatic vessel, having passed through the gland, 
is become larger than before it entered the gland. 



Fig. 4, Exhibits a Lymphatic Gland with the Lymphatic Vessels 
injected with Mercury, in which the Subdivision of the 
larger Vessels into smaller Branches, running in a ser- 
pentine Direction through the Gland, is apparent to the 
naked Eye. 



Pig. 5, Exhibits Lymphatic Vessels and Glands, taken from 
the Axilla in which the Subdivision of the Trunks into 
Branches, and their frequent communication with each 
other, may be traced distinctly. 

a, a, a, The trunks of five lymphatic vessels that come from 
the arm into the axilla, and as they ascend, divide into many 
branches, which make frequent anastomoses, and then form 
the plexus a. 

A, A plexus of lymphatic vessels dividing into two parts A, c. 
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b, A daster of lympliatic vessels that nm parallel to each 
other. 

d, Lymphatic vessels that surroanded the artery^ and passed 
on to lymphatic glands not represented. 

e,f,g, Lymphatic vessels that form the gland A. 
i, The lymphatic vessel arising firom the gland A. 

c, A plexus of lymphatic vessels communicating frequently 
with each other^ and then ascending^ divides into the branches 

*, 1. 1- 

ky /, /, Lymphatic vessels that passed on to open into the 
angle between the jugular and subclavian vein, on the right 
side, without entering any lymphatic gland in their passage. 

Note, All the objects in this plate are exhibited of a reduced size. 



i^Liti. iOr 
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PLATE VII, 

Exhibits a reduced view of a part of the Mesentery of a Turtle 
injected. The Arteries were filled with red Wax, the 
Veins with black, and the Lacteals with Mercury. 

The mesenteric artery and vein, as they pass on to the gut 
between two folds of the peritoneum, divide into branches that 
make frequent anastomoses. T!i)»ie larger vessels leave spaces 
that resemble a network, and- form meshes of different sizes. 
These in the unprepared state are transparent ; but when the 
blood-vessels are minutely injected, we observe several small 
arteries and veins ramifying to the utmost minuteness. And 
from the tranq>arency of the peritoneum, we can here distinctly 
trace the artery terminating in the vein by continuity of canal. 
It is on these meshes that the lacteals, as they come firom the 
gut upon the mesentery, divide into innumerable branches, that 
communicate frequently with each other, and form a beautiful 
plexus of lacteal vessels. That in its .office, <we consider 
analogous to the lymphatic glands, seen in the mesentery of 
other animals. 

a, a, a, a, a, The outline of the mesentery. 

by b, b, The intestine. 

c, The artery. 

rf. The vein. 

e, The lacteals surrounding the artery and vein. 

A, A mesh of the mesentery on which a plexus of lacteal 
vessels is delineated. 
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PLATE VIII. 

Fig. 1, Exhibits the Chest of a Still-bom Child, opened to 
show the Situation of the Thymus Gland. 

o, a, a, a, The skin, muscles, and ends of the ribs, the 
sternum and cartilaginous part of the ribs being removed. 

b, b, b, b, The edge of the diaphragm. 

c, c, The right and left lung. 

d, The pericardium. 

e, The heart. 

/, Part of the first bone of the sternum. 
ff, g, g, The thymus gland. 



Fig. 2, Exhibits the Size and Figure of the Vesicles of the 
Human Blood, as they appeared in the microscope when 
viewed through a lens the ^ of an inch focus. The solid 
central particle, as formerly described, is seen distinctly 
in the centre of each vesicle (see Notes icvi and cii). 

Fig. 3, Represents the Size and Figure of the Particles (see 
Note cxxii, p. 253) found in a Lymphatic Gland, taken 
from the Human Body, as they appeared viewed by a 
strong sun-light, through the same lens used in the former 
experiments. 



Fig. 4, Represents a portion of a Lymphatic Gland from tlie 
Human Subject greatly magnified, in which the cells of 
the Lymphatic Gland are shown. 
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Fig. 5, The Size and Figure of the Vesicles of the Blood, taken 
from a common fowl. 



Fig. 6, Exhibits the Size and Form of Particles (see Note 
cxxii, p. 253) taken from a Lymphatic Gland, found on 
the neck of the fowl whose blood is expressed in fig. 5. 



Note. All the Experiments were made by a clear daylight, and the objects viewed 
through the same lens, viz. jj' of an inch focus, except Plate viii, fig. 4, which was 
examined with a lens the j^ of an inch focus. 



^^^^H GENERAL ^^^^^H 


1 Amunktiiv, Mr.» on the i^qumtloT* of 


Ain cflfect of, on »he colour of the blood, ^^^H 


1 our knowledge uf the absorlicut 


7, 0, 10, 7 L Sre Blond, ^^^H 


^^L sy^temf xxij. 


effect of on tlie btood-corpnsel^ of ^^^^| 


^H on Ihe parts of the blood, xliit. 


the lol^ster, 2.'J4. See Corpiucles. ^^^H 


^^ oti tb^ mcseittL'Tic glands of the 


in th e cbest , H kwmon's ^mper on ^ 29 L ^^^^| 


1 whale, 250. 


e.«^cape of ^m chest not alwaya a ^^^H 


1 Ab^oi^iMoiiy supposed dkcovery that the 


proof of a wound in the lungs, 299* ^^^^1 


1 lymphatic Tcsaek nre the exclusive 


hypothesis of nvire in the, 1 U ^^^^| 


1 a^«nt* nf, ixii 


ALni^fua, considered villi not exi^ng in ^^^^1 


^K by Ijmphaticf. 1 12. 


the large iuteiitlnc, 188. ^^^H 


^^M majoccur independently of tfaem, 142. 


on the papillae of the tongue, 193, ^^^^1 


^^B whether perfonned by vmm, 171 r 


AHmmen, distinguished liy the want of ^^^^1 


^H 172, 177, 180. 


tibres from fibrin, liv, ^^^^| 


^^1 supposed to take place by amoU ori- 


and fibrin probably isomericul sub- ^^^^H 


^M frees, 172, 170, 194. 


■tancei, 30 -, but sold to tbffcr in ^^^H 


^H In the pUcentft, 175, 


their eteni ent$> 5 1 . ^^^^H 


^^1 Kauw BoeB.HAJLTB*s experuneiit« 


liquid, said to be a «^no-alkalino ^^^H 


^M 


solution of fibrin, 3L ^^^^H 


^^M Rgcnpy i>f cellfl in, 179. 


probably convertible into fatty mit- ^^^H 


^^M independently of blood- vesseh or 


ter, B6. See Fat. ^^^M 


^H lympbatic^, 170, 1B2. 


iupposed converirion of tnto fibrin ^^^^H 


^^M on the nianner in which it ii per* 


3y the red corpu§clei of the blood, ^^^^H 


^H formed, 1S7. 


235. See Fibrin. ^^^H 


^^M by|H»thet]cal aeenunt of, 194, 


Ai^rsoN, Dr,,on the fibres of bbrin as dla^ ^^^^M 


^^H argumetitsthat it Is performed by lyni. 


tingnisbing it from albumen, %iv. ^^^^1 


^H phatici and not by the veins,! 09-2IM 


on bnfTy bloofl, 31. See Bu% Coat. ^^^| 


^^P ofpoSfandoftheflnidof drop&y , 1 7 L 


on the effect of serum on the'coagu* ^^^H 


of water inje<;ted into the bodv, 171. 


lation of blood, 44. ^^^H 


Of blood «o injected, 172. 


Alkalies, action of, on lynipb-cor|iuselet ^^^^| 


Acetic acid, effect of, on the nuelcns of 


and pale cpUb, 2&i ; and on the reel ^^^^| 


the red ctirpuscles of the blood. 225, 


corpuscles of the blood, 230-31 . ^^^^| 


and on lymph-eorpusclea» 25 3-4 » 


America, Mrs. Ufwson gt»cs to, x%\ ; her ^^^^| 


Acid, carbooie, effect of, on the eoagtiU' 


chiblren there, rd. ^^^^| 


tioD of the blond, 20. 


Ampbibiai lymphatic system in, n^ding ^^^^| 


Adds, effects of on the blood-discs, 2 30-31* 


of 1Iew90>^*s papers on, xxiii. ^^^^H 


Aeini of e:l«*idfli 191- 


on the discovery of the lyuiphatie ^^^^^ 


AnnisoN, Mr, referred to» 14. 


system in, 01. See Lynijihaties. ^^^^| 


Adbe^ioti^ from lufl animation, Dr. Hftt- 


lymphatics of, 121, ^^^H 


^- TKn's description of Che matter of. 


descriFition of the lymphatic ivslem ^^^^^| 


^^k 


^^H 


^m Aggregation of the blood -discs of man in 


ske of the blood-coqmsclei of, 210. ^^^H 


health, 221 j fratherin bu% bloo4 


formation of the oorpusclea of lymph ^^^^| 


of man, and in the horse** blood, 


in the lymphatic network of, 278, ^^^^H 


221. See iiuffy Coat. 


sixes of the cor|uisclc$ of tlir binod ^^^^H 


Agitation, effpct of, on the congnlatioo of 


and lymph of. Sec ^teuuremcnts, ^^^^H 


the blood, x%%m, 15, 10. 


Ampbiojcn^, colonrku!- blood of, 'i:t4, 27X ^^^^M 


Air, eritect of, <iii the coagulation of the 


Ampnllulx! of tb^ lartcabin tbiMilli, IKI ; ^^^^| 


blood, ^iiriii, 18, 19, 20, 21, 25, 


of intffttltial tilli, 1B7, 189, 100, ^^^1 


^K ei, 64, 72. See Coagulation, 
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AmputationSyCoagulation of thebloodm,25 
Anasarca, account of, 197, 198. 
Ancbll, Mr., his table referred to on the 
coagulation of the blood, 13. 
his table on the properties of the 

blood-discs cited, 231. 
on turbid serum, 86. 
on blood-corpuscles in the lympha- 
tics, 276. 
Anderson, Dr., on the state of the fibrin 

in the circulating blood, 32. 
Andral, referred to, 2, 267. 

on the serum of bufiy blood, 38. 
on the blood of the horse, 40. 
Aneurism, Dr. Hunter's description of a 
clot in, xxxvi; how he supposed 
that bone is eroded in an aneurism, 
xxxvii, 183-4. 
coagulation of the blood in, 25. 
Animal heat, how high in some cases, 27. 
Animals frozen and revived, 19. 
Antelopes, coagulation of the blood in 
hunted ones, 21. See Coagulation. 
Appendix on the discovery of the lymphatic 
system in oviparous vertebrata, 91. 
Arbuthnot, Dr., on the coagulation of 
the blood, xxviii-xxix. 
on white or chylous blood or serum, 85. 
Aristotle, on the coagulation of the 
blood, XXV. See Coagulation, 
on the effect of removing the fibrin 
from the blood, xxv. See Fibrin, 
on the effect of cold on coagulation 
of the blood, 17. See Cold. 
Arterial andvenous blood, colour of, 7,8, 10. 
Arteries, their action in inflammation sup- 
posed to convert the red corpuscles 
of the blood into the huffy coat, 
xxxi. See Bufly coat, 
amputated, coagulation of blood in, 25. 
on the stopping of bleeding from, 47. 
contraction in the, 124. 
coats of muscularandelastic,124, 125. 
Hermann Boerhaave's opinion of 

three series of them, 157. 
injection of, from lymphatic vessels, 

179, 182, 184-5. 
the old question of whether some 
lymphatic vessels may not be con- 
tinued from small arteries, 186. 
Arm, lymphatic vessels of, 140-3. 
Ascites, produced by a ligature on the 
vena cava, 174. 
account of, 197, 198. 
AssELLius, on the lymphatic system, 119, 

120. 
Ass, villi of the intestines of, 187. 

glomeruli of the kidney of, 190. 
Atmosphere, knowledge of in Hbwson's 
time, 11. 



Atrophy of articular cartilage, 1 79. 

Attenuation of the lymph not always con- 
nected with slow coagulation of 
the blood, 58. See Coagulable 
Lymph, and Buffy Coat. 

Azote, said to darken the blood, 8. 

^ect of on the coagulation of the 
blood, 20. See Coagulation, 

Babinoton, Dr. B. G., on the three parts 

of the blood, xliL 

his term liquor sanguinis in use before 

MiJLLER filtrat^ it from the red 

corpuscles of the frog, xliii-iv. 

on the constitution of the blood, 73. 

on increase of fibrin in the blood in 

inflammation, 2. See Fibrin, 
on blood remaining fluid long after 

death, 17. 
on the coagulation of blood covered 

with oil, 20. See Coagulation, 
on the coagulation of bu^ blood, 34. 
on the serum of buffy blood, 38. 
on the specific gravity of fibrin, 74. 
on white or fatty serum, 85, 86. 
on the increase of oil in olives, 86. 
Baillie, Dr., a lecturer on anatomy at 

Windmill-street, xvi. 

Baillie, Mr. Hunter, autograph letter 

by Franklin in the possession of, 

about Dr. Hunter and Hswson, 

xvii. 

Baker, Mr., his microscope used by 

Hewson, 214. 
Barrinoton, the Hon. Dainb«, a mem- 
ber of the council which awarded 
the Copley medal to HBW80N,xxiiL 
Barrt, Dr. Martin, on the spontaneous 
division of the red corpuscles of 
the blood, 225. See Cca^iusdes. 
referred to, on fibrils from blood-discs, 

14. See Fibrin, and Corpuscles, 
on the formation of tissues from 
blood-corpuscles, 235. 
Bartholin, Thos., on the lacteals of a 
fish in the year 1652, xxii, 151. 
on the lymphatic system, 119, 120. 
Bartholin and Rudbbck, discovery of 

the lymphatic system by, 245. 
Basaris, like the ursidae in the size of its 

blood-corpuscles, 218. 
Bats, torpid, state of the blood in, 52. 
Bauer, Mr., on the corpuscles in fibrin, 
xxviii. See Fibrin, 
entertained the hypothesis that the 
fibres of fibrin are formed of co- 
lourless nuclei of the red oorpuBclei 
of the blood, xli. 
BdeDostoma, spleen wanting in, 273. 
Bears, size of t^e blood-oorpuBclei of, 218. 
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L OicLARn, lupported the hypothesis tliat 


Bite of mad dog, bow to l>e treated, 202, ^^^^| 


^^^ thp filmn Is formtMl of ciilotirtess 


Bi'AiNTiLLE, DucnoTAY DE.^ deckfcd that ^^^^1 


^^P miditi of the red corpuscles of ihc 


the fibrilfi of fibrin an* not com- ^^^^| 


^■^ l»l)wJ, xlu. See Fibrin, 


posed of ^lobitlcs, iiliii. ^^^^| 


BKcatTKnEL, refeiTpd to, 2, 


on the eonlcnti of t be red corptiaeks ^^^H 


Beoforo, Dr., on the hlooil-corpnscle* 


of the blood, 22:^. ^^H 


of monotremata, Zl**. 


BLAtn, Dr., note by on Dr, Bfo^tjito's tee^ ^^^^^ 


BfiLi-, Sir Cb ARLES, a lecturer on unntoiuy 


lures on tymphatlest 111* ^^^^| 


»t Windtuill-atreet, itvL 


Bleeding, see Blood Let tin (^. ^^^^| 


Bkspoi, Dr. MAaMADVKE^ on (be i^m* 


Bl ister, properties of the (tiM of, 196, 1 90. ^^^^| 


flame ntuin^ x^\. 


Blood, aee Coagulation, Curptiscles, Co- ^^^^^ 


Bkksruui^, on the liquidity of the fibrin 


a^iluble Lyia[>h, Fibrin, ilufi^y ^^^^H 


in the eirctilating blood» :^Uii, 


Coat, Sernm^ &c. ^^^^^ 


BibliothecA Anatoniica, Es^ya on the 


on the sqiaratirm of fibrin from ^^^^H 


blood in, xxix. 


blood by whipptng, xjLviii, ua, ^^^^| 


llibiilou& propcnies of the ttssiies, 190. 


xxxi. See Fibrin, ^^^H 


BiCHAT, on the lyinphatie ^lanfb sA clif- 


iupposed thmning of , i n i nfiam m ation, ^^^^^ 


fcTtnt periods of lifet 240. 


wal, x.\xv, sLxxvii. See But!)' Coat ^^^^| 


BiDLOO, on ihc coa^ktion of the blood, 


and Coagulable Lymph, ^^^^^ 


^B xsvti. See Coagidatioti. 


QuasNAT on the thinning of, in in. ^^^^| 


^^fe called the red corpusclca globoiac 


fUmmatioDi xxxi ; and on the in- ^^^^| 


^r Ttaicnlffi, X5vii, 222, 


crease of the fibrin, and decri^aM* ^^^^H 


Bile, tnnsudatioD of* see TmnKinlatinn, 


of the red eorpn^es, xxxi, xxxii. ^^^^^ 


BUio, conjectnred to be a product of 


iuldity of, nol cansed by its heatf ^^^^M 


changes in the red eorpuaclci of 


ixmi. See Heat. ^^^H 


the blood, 236, 


Likijwi^nhokk's doctrine of, tanght ^^^^| 


Birds, publication of Hewson's \*mtTit on 


by the first Dr. Monro, xxxiv, and ^^^^| 


llie Ij-mpbatic system in, xni. 


opposed by Srd^ac, x^xli, hy the ^^^^H 


^- on (he controversy an to the diseovery 


second Dr. MoNao, wxiXt and by ^^^^^ 


^^b of parts of that svstem, xxii. 


HawaoN, ^^^^| 


^M chyle of, 86, 87, 123, 14G ; chyme 


paleness of, in the young embryo of ^^^H 


^H 


vertebrata, xUv^v, 232. ^^^H 


^H fat of, lappQMHl to b« ft new-formed 


specific gravity c^f* iti acute and ^^^^| 


^^M mhnauce, 87. 


chFotiic disease*, 2. ^^^^| 


^^M on the discovery of the Lyin|ihaltc 


references to writers on the propor- ^^^^| 


^H system in, 91, 121. 


tions of its parti in di^eaae, 2. ^^^^| 


^H licteab in* dUeovery of, 102, 


colour of, effects of air, gases, salts, ^^^^| 


^^1 deieription of the lymphatic system in, 


and state of the red corptiselei and ^^^^| 


^^M 14-1. See Lympbatte Syirteni^ 


of sta^ation on, 7, B, ^K IK ^^* ^^^^M 


^^M lyniphatie& of, hovr to he demon- 


venous aud arterial, colour of, 7*10. ^^^^H 


^H strmted, HG. See Lymphatic Vessels. 


veiiouf, soinctinies scarlet, 10. ^^^H 


^H intestinal ^iUi of, \B% 192. See Villi. 


kept fluid by ttuUs, 1 1 . ^^^M 


^^m figure and si^e of the red and pale 


pntiefaeriou of, said not (o occnr be- ^^^^^ 


^H btood^corpusclea of/21B.ld, 2^3-4. 


forecoagulaiion, 12, 69. ^^^^| 


^^m short diameter of theb red corpuscles 


on the stale of the gbriu in, 14, 73. ^^^H 


^^H similar to the diameter of the cir- 


fluid many honrs after death, and ^^^^H 


^^1 eular corpuscles of majnmali, 21^, 


coagnlating on e^poi^ure, 16, 17* ^^^^| 


^^m in the entire class of, the law as to the 


e3(tn vasated , remai ni tig 1 otig fi itid , 1 7 » ^^^^| 


^^M tize of the corpuscles liearLy the 


polypi of, in the hearty 23, 24. ^^^^| 


^^H same as in a single family of mam- 


fibre of, 30. See Fibrin. ^^^H 


^H mals, 219, See Cnrpn«:WL 


paces with which the red corpnselet ^^^^| 


^^V red eorpntcles of the ftple nle htood of, 


Kink in, 34. See BufTy Coal. ^^^H 


^^M nuclei seen in, 283. 


slow coagulation of, "K-lien buffy, au ^^^^| 


^^H shape of the nti^ ^ ' . . i . ./ 1 > , ,. ^lood ^disc 


e€ect and not a cause of the sepa* ^^^^| 


^^M and the lynn of eom- 


ration of the eorpn&i le% M. ^^^^H 


^H pared. 27^. 


thinning of, in tniNmui>iti<ni, 37. ^^^^H 


^^1 measureiueiits of tb<^ cut p use Jet of 


of the borse, is regularh bultV, 40. ^^^^| 


^^V blocHt and lymph of« &ee MciiHiirc- 


efTectsofcoldon, 4:i. See Cold ^^^M 


^^ m<'ni*. 


properties of, changeil during its ^^^^H 


1 Biscaop»,on liie office nf the thymus, 2Sa. 


e¥acnAtion, 42^ 44, 45, 4l>, 47. ^^^H 
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Blood, bu£fy, of women fur advanced in 
pregnancy, 40, 44. 

from different vessels, 44. 

viscidity of, increased by cold, 50, 
51, 52 ; and by faintness, 57. 

thickened by cold, 64, 65, 72. 

sometimes does not coagulate, 68. 

of the spleen, clots in, 69. 

brightening of by air, 71. 

effects of neutral salts on, 71. 

sometimes florid in the veins, 71. 

properties of, recapitulation of the 
chief facts on, 71. 

its coagulation retarded by cold, 72 ; 
but promoted by air, 20, 72. 

properties of, affected by the action 
of the vessels, 72, 76. 

state of the fibrin in, 73. See Fibrin. 

its properties affected by vascular 
action, 65, 68, 70, 72, 74, 75, 76. 

serum of, and the milk-lUte serum, 78. 

fluid mixture of, with salts, at what 
heat coagulated, 82. 

circulation of, without a heart, 1 24-25. 

transudation of, see Transudation. 

absorption of, when injected into 
serous sacs, 172. 

white, said to have been seen in the 
mesenteric veins, 173. 

supposed to dissolve bone, 183-4. 

on the figure and composition of the 
red particles of, 211. See Cor- 
puscles, and Measurements. 

colourless in the amphioxus, 234. 

of the spleen, properties of, 269. 

of the spleen, on the coagulation of, 
283, 289. See Coagulation. 

coagulation of, see Coagulation. 

huffy coat of, see Buffy Coat. 
Blood-clot, see Crassamentum. 
Blood-corpuscles, see Corpuscles. 

development of, in the animal series, 
212. 

function of, 212. 

(^insects, 211, 288. 
Bloodletting, use of small cups in, 45. 

buffy coat appearing at different times 
during, 42. See Buffy Coat. 

properties of the blood changed dur- 
ing, 42, 44, 45. See Blood. 

not always necessary when there is a 
buffy coat, 48, 56, 57. 

increases the disposition to coagula- 
tion in the blood and thickens it, 
59. See Coagulation, and Coagu- 
lable Lymph. 

effect of the orifice and stream of 
blood on its coaguUtion, 60, 65. 

improper when there is an excess of 
serum in the blood, 1. 



Bloodletting, (eonimued.) 

effects of, on coagulation and on the 
buffy coat, see Coagulation, and 
Buffy Coat. 
Blood-vessels, effect of, in retarding the 
coagulation of the blood, xxxviii. 
' their effect on the blood, 44-6, 48. 
their action said to affect the coagula- 
tion of the blood, 65, 68, 70. 
their effect on the properties of the 

blood, 72, 74, 75. 
when acting strongly, said to thin the 
lymph and retard coagulation, 76. 
on irritability in the coats of, 124. 
Blundell, Dr., on coagulation of blood 

of dogs, sheep, and oxen, 24. 
Boa, its blood-discs differ in shape from 

those of the slow-worm, 312. 
BoBRHAAVB, Hbrmann, ou the fibrous 
part of the blood, xxviL 
on the coagulation of the blood, xxlx. 
his opinion of three series of arte- 
ries, 157. 
on the supposed series of globules in 

imimftl fluids, 182. 

BoBRHAATE, Kauw, his experiments on 

absorption, 176. 
Bonnet and Lister, on animals frozen 

and revived by thawing, 19. 
BoRDENAVE, entertained the hypothesis 
that the buffy coat of the blood is 
formed of the colourless part of the 
red corpuscles, xxviii, xU, 2. 
BoRELLi, Job. Alph., on the coagulation 
of the blood, xxvi. 
neglect of his accurate observations 
on the blood, xxxix. 
BosTOCK, Dr., on the effect of agitation 
on coagulation of the blood, 15. 
on white serum, 86. See Serum, 
on the use of the microscope, 213. 
referred to, on the serosity, 79. 
BoussiNOAULT, on the formation of fat in 

animals, 87. 
Bowman, Mr., referred to, on the Mal- 
pighian bodies of the kidney, 190. 
his researches on cells referred to, 
170. 
Boyd, Dr., his observations on the weight 
ofthe thymus, 261-2. 
on the size and weight of the spleen, 

265. 
on the weight and size of the lym- 
phatic glands at different ages, 246. 
Boyle, the Hon. Robert, on the coagula- 
tion of the blood, xxvi. 
on the effect of heat, spirit of wine, 
and sublimate, on serum, xxvi. 
Boyle and Lower, on milk-like blood or 
serum, 85. See Serum. 
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Brami fiuid m tht* Tcntrirlcii off not merely 


Bu^ eoat of the blood, (cmtmmed,) ^^^H 


An p3f dilation, 1 70. 


Gadgh on, iGt^. ^^^H 


cscjKTiiiiPMta to try wlicllicr it hfts 


Q^ESNAr on the Dature and cauies ^^^H 


lytoiihaiifs, 139. 


^^^^1 


of the cml-fi&lit siippost'd iryeetioo of 


Sin AC on* x%xiL ^^^^M 


lyjijphatii'Ji ia, 165. 


Dr. Burr on, x^cxiv. ^^^^| 


" Drcftst, veaicular mots of the milk-tubes* 


Sir John Phikglk on, xxxit. ^^^H 


in. 


G.\lTBICTfi on, X%3£V. ^^^H 


€in cer of, the l)*tti])Uatic glandsi nf- 


Dr. Davtes on, xXkv. ^^^^H 


fc<!tcd i», 20K 


)>r. Okorge Foriivck on, ^ncsvii-viii. ^^^^| 


Bristol, III PeiiiiayhfliiiAt Mrs* lltiwsoN*!* 


Mr. HoNTER on the formation of, ^^^^| 


il(-atli t!ierc» xil. 


\Ti\\ xlv* ^^^H 


LI ao D ! R , Sir n B N J. , a lect itrer ti n aiiatoni y 


aggregation of the eorptiselei during ^^^H 


1 at Windwill-strcpt, xvL 


iu formation , xin 40,41*221. ^^^H 


1 ou tlic etfect of elwtridty on the 


supposed to be formed at the expense ^^^^| 


irritahility of niiiacle, 20, 21. 


of the red eorpuscte?* ixxi^ii, 2. ^^^^H 


LVromei'iklld, Dn, rcferrer! to on white 


ifupposed to he fonneii of eoagidalt d ^^^^| 


serum* 83* 


£tfrum* xxxT, 30, ^^^H 


Bromley, T^sita of Miss StkvensoN" to 


fiipposerj to be caused by a change ^^^H 


Dr. llAW££awoftTEi at, x%. 


in the fH^ntm, xxx* ]ucxv* 30. ^^^^| 


Uroww, Hev. Mr., iiiMtcrofthp gnu^u^w- 


Bjieeific graTity of, xixt, 73. ^^^H 


school at Hexliam, xiv. 


eon&tstK of Ihe eoagulable lymph. 15, ^^^H 


Brtti&ed pirt3, extmva«ated Uood remain > 


33. ^^H 


ing long flidd "m» "0. 


often confounded with the «cruiii, 30. ^^^H 


Bidm, vencrei, glanda m wUieli il is 


experiment to show their dltfercuce, ^^^^| 


seated, 12!). 


^^H 


IHicHANAM, Dr,on the state of the fibrin 


prevented from forming bv sttiTftig ^^^^H 


ill the cimilattni^ Unwl 14. 32. 


thebtood, 33. ^^H 


on fihnn ami Kenim, 3L 


not formed iu some easea of 6to^ ^^^H 


OQ i^elf.eoagidalion in iiiixturea of 


COigulatiun, 33* 37 ; nor in blood ^^^H 


varieties of scrum, 31, 32. 


drawn during syncope* 33. ^^^H 


on white or ehyloui senini^ 135. 


atatc of the eoaguJable lymph when ^^^H 


referred to on the flnid of bliatera, 1 DC, 


the crust ia to form, 34. ^^^H 


bu^ blooil, hlovi eoagulaiioa uf» not a 


state of the red corpuscles* 34, 40-1* ^^^H 


cause but an effed of the «e{mii;i- 


221, and their paee» of sinking ^^^^| 


lion of the tihrinandredeoqmscki, 


during its formation* 31, 41. ^^^H 


6^ 34. See Rafliy Coat. 


»low coagulation not the cause hut ^^^^B 


proportion of fibrin in* qusswAr, 


on elTeet of its formation* 6> 34. ^^^^B 


G ATI HI IT % llfeVf HAitrBrti-roN, 


connexion of tlow eoagitktion ^ith, ^^^H 


OaAi.soEB, Whahto?? Joi^ks* 


33, 34* 35* 36* 55, 57* 73. ^^^H 


Simon Bobjig^avm^ Svi>iiNHAM, 


its eonnexion with a thinidng of ^^^^H 




the eoagtdahle lymph* .17* 39*40, ^^^H 


excess of Hhrin in, supposed to btj 


58* 73. See Coagtdahle Ljmi^h. ^^^H 


ut the eitpense of tlie ailuimirn, 38. 


[uerelv the eoagulable lymph mL\ed ^^^^| 


eorjsiHleney of upijcr and lower pmt 


wit \ serum* 73. ^^^H 


of the tTa^^amciitum in, 73. 


slow coaKulation of blood aliout to ^^^H 


oggreg:ation of the red ci>r|«rM'leji in, 


Ih< buiTy* 33M, 7.1. ^^H 


31, 40-1, 221. See Buffy Coat* 


not a eertain sign i%i luHammat ion , 4 0, ^^^^| 


and Corpnurles. 


^^H 


Buffy eoat of the hloi>il, M ali»iuh r on Ihc 


absent when the blood trickteg frtmi ^^^H 


st met are of, wvi. 


the vein, 60; 1m1 mil nlwayi, 51, ^^^^| 


OiLLiNf* ou* \\\Vu 


whether prodneett by a bgatnre on ^^^^| 


^\t>r,\\iKM mtfXX \ii. 


the ann* ti5* 66, 07, 6H. ^^^H 


QiTKsNAY on* \Riii-\x*iti* 


rcgtilarly fonni in borjes' lilood* 10. ^^^^| 


llofiiiKsAVB on* Tt^Vlit, TlU. 


tn pregnant women, 40, iE, ^^^^H 


(Ill the pale eorfiuttcles iUt iJiviii* 


apfiearingat dilFerent timeft In l»toocl^ ^^^H 


lln^MAW on* %%\%, 


letting, 42, ^^^H 


ItAt.t.Ka tm* \\\, 


ibvenitiet in* 41. ^^^H 


MAniiKnK on, x\%. 


their pee of sinking thus e nr iou<dy ^^^H 


^cnwKNJin: on, %%% 


aeeetcraled, and vice ver»)l, 41, ^^^H 



326 



GENERAL INDEX. 



Buff J coat of the blood, {continued.) 

effect of saline medidnes in inflam- 
mation, 41. 

sometimes partial, 45. 

supposed to be formed quickly by 
vascular action, 48. 

red pellicle over, 49. 

connexion of vascular action with, 
55, 56, 61. 

not a certain guide for bloodletting, 
48, 56, 57. 

formed by sinking of the red cor- 
puscles, 57. 

from slow coagulation, 57 ; but most 
from thinning of the blood, 58. 

texture of, at the top and bottom of 
the clot, 59. 

not a new-formed substance, 73, but 
merely the coagulable lymph mixed 
with serum, 73. 

composed of oxydes of protein, 81. 

slices of it kept scarcely changed for 
months in saline solutions, 81. 
Bullocks, jelly-like matter in the pericar- 
dium of, after death, 198. 
BuRDACH, Professor, opposed the hypo- 
thesis that the fibrils of fibrin are 
composed of globules, xliiL 

on the heat most favorable to the co- 
agulation of the blood, 4. 

on the formation of lymph-corpuscles 
in the lymphatic vessels, 278. 
Bust of Hewson, xix. 
Butcher-bird, blood-discs of, a narrow 

ellipse, 313. See Corpuscles. 
Butt, Dr. J. M., on the coagulable lymph, 
xxix. 

on the effects of different tempera- 
tures on coagulation of bloody 3. 

on the serosity, xxxiv, 79. 

his description of the blood-clot, 
xxxiv. 

on the buffy coat, the serum, and 
serosity of the blood, xxxiv. 

used the term coagulable lymph, xxxiv. 

Caldwell, Mrs., daughter of Hbwson, 

xxi. 
Calf, cavities in intestinal villi of, 187. 
villi of intestines of, 187. 
thymus of, its lymphatic vessels, 261. 
Caloric, effects of on the blood. See Heat. 
CamelidaB, shape, size, and structure of 
the red corpuscles of the blood of, 
218. See Corpuscles, 
red corpuscles of the blood of agree in 
structure with the corpuscles of 
other mammals, 222. 
red corpuscles of, manner in which 
they aggregate, 228. 



Camelide, (conimued.) 

round shape of the corposcles of the 

lymph, thymus fluid, pua, and pale 

corpuscles of the blood in, 253. 

Cancer of the breast, the lymphatic glands 

affected in, 201 ; also in cancer of 

the lips, 202. 

early excision of recommended, 203. 

Capybara, size of the red corpuscles of the 

blood of, 218. See Corpuscles. 
Carbon, exhaled from the longs, on the 

source of, 235. 
Carbonic acid, darkens the blood, 8. 
effect of, on the red corpuscles, 9. 
effect of, on coagulation of blood, 20. 
Camivora, size of the red corpuscles of the 

blood of, 218. See Corpuscles. 
Carpenter, Dr., on bufl^ blood, 41. 
on waste reorganizable matter, 88. 
referred to, 181. 

on the formation of fibrin, 235. 
Carson, Dr., on absorption by lympha- 
tics, 180. See Absorption. 
Cartilage, articular, hypertrophy and 

atrophy of, 179. 
Cassowary, size of the blood-corpusdes 

of, 219. See Corpuscles. 
Cat, villi of intestines of, 187. 
Cats, size of the red blood-discs of, 218. 
Caterpillar, blood-corpusdes and serum of 

green, 234. 
Cavendish, the Hon. Hbkrt, on the 
council which awarded the Copley 
medal to Hewson, xxiii. 
Cell, primitive, an organ of absorption, nu- 
trition, growth, and secretion, 179. 
Cell-nucleus of the present day, and Hew- 
son 's central particle, zlviii. 
Cells, fatty seeds or nucleoli of, 88. 

agency of, in secretion, &c., 170, 179. 

Schwann's theory of, 14. 

Central particles, see Nucleus, Corpuscles 

of Lymph, Corpuscles of the Blood. 

notice of IIewson's doctrine of, xlviL 

Central spot of the red corpusdes of the 

blood, 216. 
Cercoleptes, like the viverridae in the size 

of its blood-discs, 218. 
Chancre, excision of, recommended, 203. 
Charcoal fire, fumes of, effect on the coa- 
gulation of the blood, 68. 
Chest, air in, Hbwson's paper on, 291. 
air escaping from, not always a proof 
of a wound in the lungs, 299. 
Cheston, Mr., case of emphysema by, 222 
Chick in ovo, has larger and rounder blood- 

corpuscles than the hen, 233. 
Christison, Dr., on white serum, 85. 
on the effect of oxygen on the colour 
of the bloody 8. 
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Choroid plexus, trial for lymphatics in, 139. 

Chyle, molecular base of, agreeing with 

the milk-like matter on serum, 82. 

of birds, said to be transparent and 
colourless, 86, 123, 146. 

of birds, suggestion, according to the 
old view, that it may enter the cir- 
culation by the mesenteric veins, 87. 

renderingserumwhite,87. See Serum. 

base of, composed of fatty particles, 88. 

and lymph, course of, 123. 

white in a crocodile, 147. 

supposed originally to be absorbed 
by veins, 172. 

said to have been seen in the blood 
of the mesenteric veins, 173. 

of the seal, supposed to be absorbed 
by veins, 179. 

globules of, their chemical and other 
characters, 253-4. See Corpuscles. 

ruddy colour of in the horse, caused 
by blood-corpuscles, 276, 277. 

size of the corpuscles of, see Mea- 
surements and Corpuscles. 
Chyme of birds, 87 ; of the pheasant, 87. 
CiONA, on the colour of the blood-clot, 8. 

on the effect of air on the colour of 
the blood, 8. See Blood. 

thought that the lungs serve to cool 
the blood, 8. 
Circulation of the blood, may go on with- 
out a heart, 124, 125. 
Coagulable lymph, 5. See Fibrin. 

the term used by Bott, xxix, xxxiv. 

confounded with serum, xxix, xxx, 
6, 30. 

Petit on, xxx. 

termed glaire,xxxi; and gluten, xxxvi. 

the term used by Houlston and 
Gborob Fordyce, xxxvii. 

its tenuity said to be increased in 
inflammation, see Inflammation. 

its coagulation retarded by the blood- 
vessels, and prevented by salt, 
xxxviii. 

notice of Hbwson's inquiries con- 
cerning, xxxviii-ix. 

fluid when circulating, 14. 

forms the huffy coat, 15, 30, 32-3, 73. 

plugs up arteries, aneurisms, and 
forms polypi, 15. 

its share in diseases, 15. 

is the self-coagulating principle of 
the blood, 15. 

effects of agitation on coagulation, 15. 

separating in the veins, 22. 

heat required to coagulate it, 26, 27, 
78, 82. 

experiments of separating it from the 
red corpuscles, 31, 32. 



Coagulable lymph, (continued.) 

state of, in inflammation, 34. 

properties of, changed during its eva- 
cuation, 44. 

one part remaining fluid when the 
other has coagulated, 48-50. 

sudden changes in its properties, 
53, 54, 75, 76. See Blood. 

properties of, altered by vascular 
action ; and by struggles of a dying 
animal, 57. See Blood. 

may coag^te slowly without being 
thinned, 58. 

thickened by bloodletting, 59. 

Dr. B. G. Babinoton on, 73. 

thinning of, in inflammation, 73. 

its properties changed by the action 
of the blood-vessels, 74, 75. 

its disposition to coagulate, and itaA 
consistency, connected with vas- 
cular action, 76. See Coagulation. 

thinning and retarded coagulation of, 
from strong vascular action, 76. 

how differing from serum, 78, 79, 80. 

changes in the consistency of, in 
disease, 161-2. 

forming crusts, without ulceration, on 
serous membranes, xxxvii, 162,164. 

changes of, in disease, 161-2, 164-5. 

of blood, fluid of lymphatics and of 
serous sacs compared with, 161,165. 

of blood supposed to be converted 
into pus, 165. 

supposed sometimes to thin the blood, 
169. 

called mucago by Harvey, 232. 

supposed to be converted into the 
envelopes of the blood-discs, 289. 
See Lymph, Coagulation, and 
Blood. 
Coagulated lymph on serous membranes, 
162. See Serous Membranes. 

on membrane without ulceration, 162. 

in the pericardium of bullocks after 
death, 198. See Pericardium, and 
Fluid. 
Coagulation of the blood, history of, 
xxv-xlv. 

ascribed to a fibrous matter, xxv ; to 
a glutinous matter liquid in the 
living body, xxvi, xxxv ; to a flat- 
tening of the corpuscles, and the 
mixture with them of a mudlage, 
xxvii. 

the self-coagulating principle well 
understood in 1681, xxvi, xxviii; 
and the discovery of it wrongly as- 
cribed in 1837 to Mr. Hunter, xliv. 

supposed to be due merely to the red 
corpuscles, xxviii-ix, xxxix, xliii-iv. 
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Ck>agulation of the blood, {eoniimieeL) 

the serum described as spontaneously 
coagulable, xxix, xxxix ; and con- 
founded with the coagulable lymph, 
XXX, 6, 30. 

Hallb& and Marherr on, xxix, 
XXX, xxxix, xl. 

QuESNAY on, xxxi, xxxix, xl. 

correct views of Petit on, xxx, xxxi, 
xxxix, xL 

on the prevention of, by whipping, 
xxxi-xxxiv. 

Senac on, xxxii-xxxiv, xxxix, xl. 

not caused by cold, xxxiii. 

supposed to be prevented by its heat, 
and by agitation, xxxiii. 

Senac on the effects of salts on, 
xxxiii-iv ; and of air, xxxiii. 

supposed to be promoted by cold and 
rest, XXXV. 

Dr. Davies on, xxxv-vi. 

Dr. William Hunter on, xxvi. 

Dr. G. FoRDYCE on the retarding 
effect of the blood-vessels on, and 
on the prevention of by salt, xxxviii. 

errors from a neglect of the accurate 
observations of the old physiolo- 
gists on, xxxix, xliv. 

clear proofs, by Hbwson, that it is 
alone dependent on the fibrin, 
xli, xliii. 

errors of Sir Everard Home and 
others, xli, xliii, disregarded in 
Britain, where Hewson's views * 
continued, xlii. 

Mr. Hunter's views on the con- 
nexion of life with, xlv, 21 ; his ob- 
servation that no heat is produced 
by coagulation, xlv. 

causes of, 1, 19-21. 

effects of different temperatures on, 
3-6 ; prevented by higher tempera- 
tures, 4-6. 

promoted by warmth, 3, 51 ; especially 
at 98° and a Httle higher, 4, 5. 
Sec Heat. 

of blood and salt, 5. 

of salt and liquor sanguinis diluted 
with water, 6. 

hastened by adding red corpuscles to 
diluted liquor sanguinis and salt, 
and to pure blood, 6. 

different effects of saline solutions of 
different strengths on, 13. 

precedes its putrefaction, 12, 69. 

retarded by mucilage, 13. 

very slow when confined in veins, 16. 

effects of air on, 8, 9, 18-21, 25, 61, 
64, 72. 

effects of salto on, 11, 12. 



Coagulation of the blood, (conthmed,) 

effect of agitation on, 15, 16. 

effects of cold on, 17, 18, 20, 21,50, 
51,52,61,72. See Cold. 

effects of freezing and of thavring on, 
17-19,21,25,26. 

effect of rest on, 16, 19, 20, 21, 
25, 72. 

effects of lightning or electricity on, 
20 ; and of hunting, 21. 

effects of air, of a vacuum, of nitro- 
gen, of nitrous gas, of oxygen, 
nitrous oxide, carbonic acid, and 
of hydrocarbon on, 20. 

effect of water on, 44. 

effect of serum on, 44. 

probably hastened by the floid of the 
lymphatics in the last flowing 
blood, 44. 

effect of red corpuscles on, 6, 
34, 44. 

effect of the action of the blood- 
vessels on, 65, 68. 

-effects of struggles of a dying animal 
on, 57, 76. 

effect of suffocation, of drowning, 
and of hanging on, 68, 69. 

cause of its fluidity unknown, 20. 

not caused by air, 19. 

not caused by cqld, 20, 21. 

not caused by rest, 20, 21. 

said to be an act of life, 21. 

in hunted animals, 21. 

in veins, 16, 21-23. 

confined in living and dead parts, 23. 

time required for, in different animals 
and constitutions, 24, 25. 

forming false conceptions or moles 
in the uterus, 25. 

in aneurisms, 25. 

in amputations, 25. 

prevented by what heat in diluted 
salt and blood, 27. See Heat. 

in inflammation, 33-36, 53, 55. 

retarded by the separation of the cor- 
puscles, 6, 34, 44. 

slow in the heart after death, 36, 37 ; 
and yet may be without a buffy 
coat, 37. 

hastened by faintness, 46, 47, 57. 

from slaughtered sheep, 44, 46, 47. 

in hybemating animals, 52. 

slower in inflammation, 53, 55. 

hastened by weakness and diminished 
vascular action, 53, 54. 

retarded by strong vascular action, 55, 
76. 

may be retarded without thinning of 
' the lymph, 58. See Buffy Coat. 

later in plethora, 59. 
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Corpuscles, red, of the blood, (ccnthmed,) 

split into pieces to the centre, and 
each portion retains its red colour, 
xlvi, 226. 

relation oC lymph-corpuscles to, xlvii, 
254, 277. 

found in the lymph of the spleen and 
of other parts of the lymphatic 
system, xlvii ; their red envelopes 
supposed to be formed there, 273, 
282-3. 

their density or cohesion said by 
Sbnac to affect the colour of the 
blood, 8. 

effects of salts, sugar, oxygen, and 
water, on the size of, 9. 

the colour of the blood affected by 
changes in them, 9, 10. 

not forming fibrin in mixtures of se- 
rum, 32. See Fibrin. 

their state in buffy blood, 34, 40, 41. 

their paces of sinking in buffy blood, 
34, 38. See Buffy Coat of the Blood. 

their separation from the liquor san- 
guinis retards its coagulation, 34. 

sink faster in blood than in serum, 
37. 40. 

specific gravity of, xxxv, 73 ; and in 
buffy blood, 38, 39. 

their running into rolls, 41, 221, 
228. 

of buffy blood, their aggregation, 
34, 40, 41, 221, 229, 231; and 
effect of saline medicines on, 41. 

their paces of sinking, and how af- 
fected by their aggregation and by 
the consistency of the blood, 40-1. 

their sinking in the serum, 41. 

hasten the coagulation of the blood, 
44. 

sinking of, produce the buffy coat, 57. 

their rate of sinking in a fiuid may 
give a wrong idea of its viscidity 
or density, 58. 

their clumping in the blood in inflam- 
mation prevented by neutral salts, 
41,71. 

their sinking in the formation of the 
buffy coat attributed to a thinning 
of the lymph, 73. 

found generally in thcvertebrata, 21 1. 

on the tigiu'e and composition of, 21 1. 

development of in the animal series, 
212. 

thickness of the corpuscle in relation 
to its breadth, 215, 216. 

their flat figure, xlvi, 214, 219-21, 
227-9,231,274,287-8. 

described as flat as a guinea, or shil- 
ling, 215, 287-8. 



Corpuscles, red of Ac blood, (eamtmued,) 

how to dilate the Uood, to examine 
them, 215, 219-20. 

membranous and colourless base o 
the corpusde, 215, 223. 

depression in, 216. 

central spot, 216, 220, 221, 224,226, 
287. 

dimensions of the corpuscles of man, 
216 ; and of other Tertebrata, 
217-19. See Measurements^ 

nucleus of the corpuscles of oviparous 
vertebrate, 216,222, 224, 253,288 ; 
no such nucleus in mammals, 222, 
except in very young embryos, 222; 
figure of the red corpuscles in such 
embryos, 216. 

their size and form in different adult 
animals, 217-19; and in man, 
216. 

measurements of, see Measurements. 

no relation in different orders of mam- 
mals as to the size of the animal and 
that of its corpuscles, 218, though 
there is in a single family, 218, and 
in the entire class of birds the law 
for the size of the corpuscles the 
same as in a single family of mam- 
mals, 219. 

action of a saline solution on, 4 1 , 220, 

223, 229, 231-2, 274-5, 288. 

the corpuscles are solid, and not oily, 
or more inflammable than the rest 
of the blood, 220,227. 

supposed hole in the corpuscles, 221, 

224, 225, 287. 

laid together like coins, 221, 228. 
viscidity of, 221. 
vesicles of, 221-4, 225, 226. 
puckering or shrinking of the cor- 
puscles of mammals, 223, 225. 
effect of dilute muriatic acid on, 223. 
deviations from the regular shape of, 

223, 225, 229. 
contents of, 223. 
effects of incipient putrefaction on, 

225. 
shape of the nucleus in birds, 225. 
effect of water on the nucleus, 225, 

and of acetic acid, 225. 
molecules attached to, and detached 

from, the red corpuscles, 225. 
spontaneous divisionof thecorpusdes, 

xM, 225, 226. 
fissures through, 226. 
not breaking into any regular number 

of pieces nor into pale globules, 226. 
nucleus seen to escape from a fissure 

in the envelope, 226. 
mode of showing the nucleus, 232. 
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form the red part of the bloody 277. ^^^H 
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formed in lymphatic vessels iude|ien- ^^^H 


^^^^^ effect of spirits of wine, 231. 
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concer QiD g, 2 B 7. ^^^H 


^^B of the nuelens, 234. 


in birds, the dhapc of the nttelei eom> ^^^H 


^^m wuntin^ In the ampltioxus, 234, 273. 


pared with that of the Ivmph-cor- ^^^^| 


^^M genera) lUffusion of in llie animal king- 


poselcs, 253, 279. ^^H 


^m dom. 209, 211,235. 


nuclei of, formed in the thrmnj and ^^^H 


^^1 iiipposed to converl albnmen into 


lymphatic glands, 2B9. ' ^^^H 


^m mmih 235. 


figure of a narrower ellipte in the ^^^H 


^H supposied to be formed hy eertiin 


slow^wonn than iu the aoake or ^^^H 


^H orgiAus, 236, 273, 275. 


adder, and examples of a difference ^^^H 


^H bupposetl U!^es of, 212, 235-C. 


of shape in the (v>rpitscles of other ^^^H 


^^H diflPer In chemical properties from 


neajlyalUedauiina]^, 312. ^^^H 


^m iiateeeUi, 235,251. 


Corpiiselc^ in the fluid of the lyinpbalic ^^^H 


^^B supjK>i^ed scpamtion of the envelope 


gland 1^ described, 253. ^^^^| 


^^M during the fonnatioii of ghrin, 


compared to the nuclei of btuod-di«cs, ^^^^| 


^m xh, 235-r». 


2ii3. Sec Nucleus. ^^H 


^^M lUler iu >thape or «Uc if they come 


do not vary in iize and ^hiipe like ^^^^| 


^H wiLh diJficnlty ^m a uiiuute pHck» 


those discs in different animals, ^^^| 


^M 


and differ in l\gur e f roio tbe n uelens ^^^| 


^^M of mamiailalarger when quiekly dried 


in the hlood.di»e of birds, 253. ^^H 


^H than when kept moist, 236-7. 


tbeir ^i^ in the musk-ileer, 253. ^^^H 


^^1 of birdf smd reptiles, tuiiiller f n the 


of tht: usual round &bape in the ca- ^^^H 


^H^ dry ^t^te than when wet, 237. 


melida; and in Lirds, 253. ^^^H 


^^^^_ »hape of i u hirda and reptdei, 2 1 S 4 9 1 


smaller thun the pole globulet of Ibe ^^^H 


^^^ 312. 


hlood, 253. ^^H 


^^^^^ on Uie formation of, irom the pal« 


inioloble in water, 253. ^^^1 


^^^^ glohulet of Ibe blood, 254. 


tlietr strnettu^ and cbemictl charac. ^^^H 


^^M in the ipienie lymph, 273. 


tm, 253*K ^^H 


^^M on the munner in \Anch tbey are 


differ i n cben i ical prof ler tie« from tf le ^^^H 


^H fonrieil, 2M. 


red ftirpi^rt^h of the blood, 251, ^^^^| 


^^m \tt%XQte and nucleus of, 271 i and mi- 


eonsiilrn'd ^s. nuclei or immature ^^^H 


^^M hckion between them, 275* 


ceUs, 254. ^^H 
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Corpuscles of lymph, (continued,) 

larger in small ruminants than the 
red corpuscles of the blood, 254. 

described as central particles, 276, 
281. 

sizes of, see Measurements. 
Corpuscle of chyle or lymph, of its tran- 
sition into the red corpuscle of 
the blood, xlvii, 254, 277. 
Corpuscles of lymph, haTC the same charac- 
ters as the corpuscles of the thymus 
fluid, 254, 259. 

of the lymph of oviparous Tertebrata 
and of mammalia compared, 212. 

formed in the lymphatic vessels inde- 
pendently of the glands, 278. 

their size and shape in different ani- 
mals, 278-9. See Measurements. 

formed in the lymphatic glands, 
and independently of them, 278. 

their shape in birds compared with 
that of the nucleus of the blood-disc, 
253, 279. 

their similar shape in animals with 
differently-shaped blood-discs, 279. 

office of the thymus in forming them, 
279-80, 286, 289. 

may be constantlyin astate of dissolu- 
tion and renovation, 281. 

supposed to be converted in the spleen 
into red corpuscles of the blood, 
282-3. 

considered as nuclei or immature 
cells, 281. 

may grow into the more perfect pale 
cell of the blood, 282. 

seen in the blood by Hewson, 282. 

formed in the thymus and lymphatic 
glands, 286, 289. 

formed in the lymphatic vessels, 289. 
Corpuscles of the blood of insects, 21 1,288. 

colour ofin insects, 233, 234. 

of the lobster described, 234 ; of the 
shrimp, 234 ; of the grasshopper, 
234 ; of the monoculus, 234-5 ; of a 
caterpillar, 234. 
Corpuscles, pale, of the blood, their abun- 
dance in the blood of very young 
embryos of vertebrata, 222. 

seen by Hewson, xlvi-vii, 282. 

no other in the amphioxus, 234, 273. 

differ in chemical properties from the 
red corpuscles, 235, 254. 

supposed to elaborate the fibrin, 235. 

sizes of, see Measurements. 

of the common round shape in the 
Camelidae, 253 ; and in birds and 
reptiles, 253. 

nuclei of, 253. 

compared with lymph-corpuscle8,253. 



Corpuscles, pale, of the blood, {continued,) 

on red corpuscles formed from, xlvii, 
254. 

are the prevailing ones in the am- 
phioxus, 273. 

contradictory evidence as to the 
existence of, in splenic blood, 283 ; 
seen in it, and compared vrith pale 
corpuscles in other blood, 283. 
Corpuscles of the thymus fluid, have the 
same characters as the lymph-cor- 
puscles, 259. 

on the question of their passage into 
the lymphatics, i280-l. 

may be constantly in a state of disso- 
^ lution and renovation, 281. 

more abundant than in the fluid of 
the lymphatic glands, 281. 

considered, like lymph-corpuscles, aa 
nuclei or immature cells, 254, 281. 

supposed to be converted in the 
spleen into red corpuscles of the 
blood, 282-3. 

size of, see Measurements. 
CosTB, M., on the pale blood of the young 

embryo of vertebrata, 222. 
Covent Garden, Hewson attends Dr. 

Hunter's lectures there, xv. 
CowpER, William, considered the blood 
as consisting only of the serous 
and globular parts, xxvii. 

on the coagulation of the blood, 28,29. 

on the pliancy of the blood-discs 
when circulating in a narrow chan- 
nel, 228-9. 
Crassamentum, constituents and struc- 
ture of, xxv-xxix. 

Sen AC on the parts of, xxxii. 

Senac's description of, xxxiii. 

the parts of described, xxxiii, xxxiv, 

XXXV. 

the fibrin obtained from by washing, 
xxvi, xxviii, xxx, xxxii, xxxv. 

specific gravity of, xxxv, 73. 

proportion of in different cases, in- 
creased in size by adding weak sa- 
line solutions to fluid blood, 1. 

separation of serum from, 1. 

colour of, 1 , 8. 

constituents of, 5, 6. 

floridness of top of, 6, 71. 

darkness of bottom of, 7. 

supposed sinking of corpuscles in, 7. 

consistency of upper and lower part 
of in huffy blood, 7. 

effects of water, sugar, and salt, on 
the colour of, 8. 

contraction of, diminished by aqueous 
but not by mudlaginons saline so- 
lutions, 13. 
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1 CriHiiiMiitunu (contmvfd.) 


Daw, Dr, John, hU historic Hflticgt Oit ^^^H 


■ M lac iiif coiitAiiking coagulablc nuid* 


the coagulation of Ihfi h^xkd, %jly, ^^^^H 


^B 


on the three p&rta of the blood, and ^^^^| 


^H^ florirl colour of surface of, owhig to 


on the Qquld, viadd, and aolid ^^^^| 


^H 


states of fibrin, ^hi. ^^^^H 


^^1 unrl tcrum, heat mc>st fBvofuble I0 


on the »|ieeiiic gravity of bloofl first ^^^^^ 


^^M their sc parAii dh , 7 L 


and last flowing from slaughtered ^^^^H 


^^P red, a tuiall jiorticiu oft in the thorack' 


aninialfl, and in aeuk< and etironii! ^^^^| 


^» diK% 2?7. 


diieitiifes, 2, ^^^^| 


f CiLAwroAi>, Dr.tonthg colour of the hlwid, 


on the effects of warmth on coagula* ^^^^| 


1 10, 


tion of the blood, 4, ^^^H 


1 Cfocodik, chyle of, ^ivhite, 147, 


on the colour of the blood, 8, D , 1 0. ^^^H 


L Cruicksh ANK, Mr,t a kcrturer oti anatomy 


on the effects of salta and other mat* ^^^H 


^^ at Windmill street^ xvj. 


ter& on coagulation of blood, 12. ^^^H 


^^1 ot] the «uppo^ed montltj of the lo^- 


on the eflrect of agitation on the coa- ^^^H 


^H teals m the Tilli, IBl. 


^nilation of the blood, 15. ^^^^t 


^^H on the structure of the breast, 191. 


on blood remaining fluid many hours ^^^^| 


^r on the size of tlic lymphatic glaoda 


after death ,17. ^^^H 


it ditferent ages, 246. 


on G0ect of cold on coagulation, 18. ^^^^H 


Cmor, drained of aerum» apecilic gravity 


on the effects of freezing and of thaw- ^^^^^ 


0f, 73. See Crassamentmn, 


in g the blood on its coagulation. Id. ^^^^H 




on lee(;hes reviviug after hanag been ^^^^| 


Huffy Coat of the Blood. 


^^^H 


CvLhKH, Dr., cited on blood not coagu- 


on the effects of air, of a vacimm, of ^^^^| 




carbonic add, and of oxygen, on ^^^^H 


sity, 79. 


the eoagulation of blood, 20. ^^^^H 


Curd, of fre»h sahnon, converted into oily 


on the effect of lightning on the ^^^^^ 


matter, 8G, 


eoagulation of blood and contract ^^^^H 


CovTEB, on fishes in hot springSt 2r. 


tibty of muscle, 20. ^^^H 


Cydostomatous fishei,ljIood-coj7KiBclo» of, 


on broken blood -clot i n the bf art , 24 . ^^^H 


234 ; the spleen wanting in some, 


on som e case4 of high a ni mal beat ,27. ^^^^H 


_, 2S3. 


on biiify biooii, 34, ^^^1 


^^B 


on the senim of buflV blood, 3B, ^^^^| 


^^F 


on the coagulation of blood from ^^^^H 


1 DAitGEn* M., on absorption of poison hj 


slaughtered animals, 44. ^^^^| 


1 branchei of the portal vein, 180, 


on the blood of torpid animala, 53. ^^^^H 


1 Davirb, Dr Richard, on the bufTy coat, 


on cases in which the blood did not ^^^^| 


L eraaaaincn, and coagidation of the 


coagulate, 6B, ^^^^| 


^^ blot^d, xjixw 


on the specific gravity of dlfferont ^^^^^ 


^^M on the proportion of serum and dot 


parts of the blood, 73. ^^^^H 


^^^ of the blood, xxxr. 


on the specific gravity of serum, 7B, ^^^^| 


^^M ciMi^iilercd the gluten thinned in In* 


on the effect of rennet on Aerum, BO. ^^^^| 


^^B ]l»mmatton, xxxv. 


on the iucrcaie of oil in the liver of ^^^^H 


^^M on the ipeeific gravity of lUfferent 


the cod-iisb after keeping, tJG, ^^^^H 


^H pirtt of tbe blood, x^tsv-n. 


suggests, according to the old opi ^^^^^ 


^^1 supposed that he Af^t flitoovercd the 


nion, that the chyle of birds may ^^^^H 


^^M gbiien or fielf-coagulating matter. 


enter t he drc ulatio n by the mesen - ^^^^H 


^^M 


teric veins, 87. ^^^^| 


^^M hb dear demon strai ion of the lliree 


on the chvme of the pbeaHant, B7, ^^^^| 


^^1 parts of the blood, ^1, xli. 


aiwlysU of nucleoli of ceUa, B8, ^^H 


^^H date of hit rtsearcbea, notice of his 


on the coagulation of the fluid of ^^^^| 


^^m tablei of ip. gravities, and of hu 


lym|ibatic vessels, 15^, ^^^^| 


^^H epistle to SrepiiK^j Hais^, xJ. 


on tratisudation through memhrtJies, ^^^^M 


^H hii di&iinetion of the parts of the 


^^M 


^H hloo4l adopted by Ile^wao^. Fo&> 


ontheblood-eorpuscles of the echidna, ^^^^| 


^^H i>YCK,aad the UvNT^ns, xlMi. 


^^H 


^^M on ihi^ contraction of the fihnri prvas* 


on the blood -corpuselea of t hum- ^^^^H 


^^B ing otti the s^emm from the hlood- 


ming-birdr 211>. ^^^^H 


^m clot, L 




^H on the huffy coal of the blood, uivi 


of the blood, 22 L ^H 


^^^ m. 


on a red clot in t h« Ihoraeic dnd, 2? 7* ^H 
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Davy, Sir Humphrbt, on the effect of 
gases on coagulation of blood, 20. 
on the curd of the salmon, 86. 
Dead and living parts, coagulation of 

blood confined in, 23. 
Db Hasn, confounded coagulable lymph 

with serum, xxx. 
Dklafond, on the blood of the horse, 40. 
Della Torre, on the shape of the red 
corpuscles of the blood, 211. 
his glasses, 214, 225. 
on the centre of the blood.disc,216. 
supposed that the red corpuscles of 

the blood are perforated, 221. 
his figures of the division of the 
red corpuscles of the blood, 226 ; 
and of the rolls of the corpuscles, 
221. 
Dblpbchb, M., on the pale blood of the 
young embryo of vertebrata, 222. 
Denis, M., incorrectly declares that he dis- 
covered the liquidity of the fibrin in 
the circulating blood, xliii. 
on the coagulation of fibrin after it 

has been dried, 21. 
on the bufiy coat of the blood, 33. 
on fibrin and albumen, 81. 
on fibrin and serum, 81. 
Dictionnaire Raisonn^ d'Anatomie, xxx. 
DioNis, on the use of the thymus, 261. 
Dog, coagulation of the blood of, 24, 27 ; 

villi of the intestines of, 187. 
Dogs, size of the blood-discs of, 218. 
Donn6, on the use of the spleen, 273. 
DowLER, Mr., on the fibres of fibrin as 
distinguishing it from albumen, 
xlv. 
Drake, on the coagulation of the blood, 

xxix. 
Dropsy, proportion of serum in the blood 
increased in, 1. 
properties of the fluid of, 157, 160. 
produced by a ligature on the vena 
cava, 174; and on the jugulars, 
175. 
account of, 196-204. 
Drowning, effect of, on the coagulation 
of the blood, 68, 69, and on the 
rigidity of muscle, 69. 
state of the blood in the splenic vein 
of kittens killed by, 269. 
Drummond, Dr., 66. 
Duct, thoracic, see Thoracic Duct. 
Ductus aquosi, 123, 157. 
Dumas, entertained the hypothesis that 
the fibres of fibrin are formed of 
colourless nuclei of the red cor- 
puscles of the blood, xliL 
' on the formation of fat in animals, 
87. 



DuTRocHBT, supported the hypothesis 
that the fibres of fibrin are formed 
of colourless nuclei of the red cor- 
puscles of the blood, xlii. 

DuvERNoi, observed the vesicular roots 
of the milk-ducts, 191. 

Ecchymoses, blood remaining long fluid 

in, 70. 
Echidna, on the blood-discs of, 218. 
Edinburgh, Hbwson studied and attended 
Dr. Monro's lectures at,xiv,xv,92. 
Leeuwenhoek's doctrine on the 
blood taught at, by the first Dr. 
Monro, and opposed by the se- 
cond, xxxiv. 
Edwards, Dr. Milne, supported the hy- 
pothesis that the fibres of fibrin are 
formed of colourless nuclei of the 
red corpuscles of the blood, xUi. 
states the belief on the Continent, 
that the coagulation of the blood is 
produced bythered corpuscles,xliil. 
Electricity, effect of, on coagulation of 
blood and irritability of muscle, 20, 21. 
Elephant, large size of its blood-discs, 217. 
Embryo, young, of vertebrata, discovery of 
the paleness of the blood in, xliv-y. 
red corpuscles of the blood of, larger 
than those of the adult, xlvi, 233. 
of a fowl, red corpuscles oif the blood 
larger and rounder than those of 
the mother, 233; and so in the 
viper, 233. 
of mammals, blood - corpuscles of, 

larger than after birth, 233. 
abundance of pale corpuscles in the 

blood of, 222. 
paleness of the blood of, xliv-v, 222. 
nuclei in the red corpuscles of, 222. 
Emphysema, Hewson's account of his 
paper on, in answer to Dr. Monro, 
92. 
remarks on, 291. 
experiments concerning, 295. 
cases from wounds of the lungs, 297. 
from an abscess in the lungs, 301. 
best place for performing the para- 
centesis thoracis for, 301. 
Empyema, matter of, instance of its co- 
agulating spontaneously, 16. 
Envelope of the red corpuscles of the 
blood, nucleus within the, like a 
pea in a bladder, 274. 
action of water on the envelope, 274 ; 

and of a neutral salt, 274-5. 
adhesion between the envelope and 

nucleus, 275. 
formed in lymphatics emerging from 
a lymphatic gland, 277. 
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W E n velopc of 1 1i e red cor\>uacle»t( corUmmetf. ) 


Fat, {pontinfied.) ^^^H 


^^— ex ])enmciit » us , 22 1 ^ 4 . 


abftorption of, supposed to eiiitse milk- ^^^^H 


^H in birds, diffiera in thape firom the 


Uke serum, 86, 87, H8, B», ^^H 


^^1 * Tiiidi^u», 225. 


convention of, into a protein^om> ^^^^| 


^H format] pit 4>f, 225. 


pound, SB. Sec Oil. ^^^H 


^^M ii^buTc^ thrDugh, 226; and nudem 


FcrTC, on tbe «ize of tite red eorpuadea ^^^^H 


^^M seen to escape from, 226, 


of the blood of, 21 0. "^^^H 


^^m farmed in the lymphiLtic vi^asck, 2Bi. 


Fibre of tbe blood, liv^iv, 30, See Fibrin. ^^^H 


^^m supposed to be fortn«d m the iipli-rn^ 


Fibnu of the blood, fihre^i of, ixv, xj.\\, ^^^H 


^^B 2^2*6, 2S9, and of coagulublii 


xii, Til\ ; microscopic examination ^^^^H 


^^B (yuipb, 2B9. See Corpuscks, rad» 


of them, x^Yi, XXV 11, xxvlii, xxiiii, ^^^^| 


^B t>f th« BLwHi. 


xll, xliii,xlv, 14, 31, 235. ^^H 




effect on coagulation of remoTing it, ^^^^H 


^^^AvvTAi^Hics^ on th<^ thoracic duct, 120, 


XXV, xxxi*v. ^^^^1 


^^VBrJ^i^St Mr., on the coagulAtioii of splenic 


fuppoied to 1^ formed of coagidated ^^^^| 


^ blood, 269. 


serum, xx^i, xxix, xxx, xxxix. ^^^^| 


EJtcisioii of recent chaiirres anil of cancer* 


liquid in tbe circulating blood, xxvi, ^^^^| 


rtcomnieudiMl^ 203. 


XXX, XXXV, xUi, xUii, 14. ^^^^H 


Eilravpisaied blood, iustantea of it* re- 


called gluten, xxvi, xxxv^ xxx\i, b^ ^^^^M 


maiiiiug long fluid, 17, 70, 


its fibrcft forming a network and ^^^^H 


Experimenis to del ermine \\ bet her the 


metubmue, rx vi, xx:Tii, xxYiii, ile Jii, ^^^^| 


brmu hi» lymphatics, U% 


%x\\\ xlv, 14, 31, ^^^^1 




the tthtQs tough and tensile, xx vii . xlr. ^^^H 


Faiiitnesa, favorable in h^morrbafes, 46. 


termed mudloge, xxvii, 232. ^^^^| 


^m bastena coagulation of blood, 46, 47, 


Ei opposed conversion into, of the red ^^^^H 


^B iner^aftea tbe visciility of ibe blood, 


corpttHdes, %%vik, wvili. ^^^^| 


^^1 and its dia position to co«galnle, 57- 


obtained from t h e hi oo^l by wli ippin g, ^^^^| 


^^m Falcon A li, Magntus, bis publication of 


XX viit, xjo , xxrxi , % xxii, xxxivi , xxx i v, ^^^^| 


^^B the third part of llEwaoN's Inqiti- 


xitnr ; and from the clot by vvoiih. ^^^^H 


^H tmt xlvi. 


ing it, xxTi, xxriii, xiut, xxjeIi, ^^^^| 


^H bla perception of tbe importance 


^^^H 


^^M of IIkwson's doctrine of central 


cell 9 or organic germs in, when fitvl ^^^^M 


^^m parti des, xlvii-?iii| and hi & gene- 


observed, xxviii. ^^^^H 


^H rotu fidelity to Hewson, j.Wm. 


confounded with senim, ixix, xxX| ^^^^| 


^H iuppoied he had irijt^cted lymphatics 


XXXV, xxxix, 6, 30. ^^^^H 


^H in the bnun of the cod-fi&k, 155. 


called tbe lymph or lymphatic pari ^^^^| 


^^B had the intention of pnbliihing on 


of the blood hv Petit, xix. ^^^^| 


^^M tbe itmcture of glands, 25 L 


termed glaire, xxxi, ^^^^^ 


^^H synopsis of his lectures, 251. 


called coagulated [ympb by Svnao, ^^^^| 


^H sale-eatalogTic of biji and IIkwson's 


xxxli, xxxl V ; and coa gul abl e 1 y mph ^^^^| 


^^H museum, 25 1. 


by Burr, xxix, xxxiv, and bv ^^^^| 


^^M »aw the pale corpuadei in the bloody 


HouLSTON and G. FoROYCKf ^^^^| 


^V 282. 


^^^^H 


I Ffelie «aembfmDc», Dr. Huktkr's deftcrip. 


QuKHNAX and Mr. Hut^ on the ex* ^^^^H 


1 tion of, %XLvu\ and Hiwsow'a. 


cess of, at the expense of the red ^^^^| 


1 •162. 


corpu&cles, in the blood in influn* ^^^^H 


I Fit, nutritious quahlie* of, 87* 


matjon, xxxl, xxxij. ^^^^| 


^^ formation of, in animals, 97. 


Gaubitts on the excess of^ in bnij ^^^^| 


^^m in birds, supposcil to be a ncw*fornied 


blood» XXXV. ^^^H 


^^m aubstanee, 87 ', tnore abundant in 


clear knowledge of, by Da vixa, xxxv. ^^^^| 


^H their chyme than in their food, 87. 


^^H 


^^m me of, in respiration, SB, 


called gluten, and said not to be ^^^^| 


^H fiupposed to he mbsorbedfor nourish- 


fibrous, by Dr. FIlnteii, xxxvi. ^^^H 


^^1 ment, S3. 


on the properties of, by Dr. G^oaGm ^^^^| 


^^m reabftorption of, luppoied to cauftc a 


FoijkTev:, xxxni.viiL ^^^^H 


^H plethora, e9. 


neglect of the old observations on, ^^^^^ 


^^M impoHance of, for cdl-iee^U, in nn- 


xxxix, Ixiv. ^^^^H 


^^1 tritiou, ae, 2B0. 


dear prmts by Hewsox that it is ^H 


^H iupposed formation of, from alhnmen, 


the ftelf-coagulaling priuclple of the ^H 


^M 


blood, xli, xliii, ^H 
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Fibrin, (continued,) 

kept liquid by Hbwson and Miillbb 
by salts, in order to separate it 
from the red corpuscles, xli, xliii. 

supposed to be formed of the colour- 
less matter or nuclei of the red 
corpuscles, zli-xlii, but the accu- 
rate conclusions of Hbwson ge- 
nerally remained current in Britain, 
xlii-xUv. 

coagulation of supposed to produce 
heat, xlii, but erroneously, as 
proved by Mr. Hunter, xlv. 

its liquid, viscid, and solid states, xlii. 

the term liquor sanguinis in use be- 
fore MiiLLRR filtrated it from the 
red corpuscles of the frog, xlii-iiL 

long known as the coagulable prin- 
ciple of the blood, though the dis- 
covery of that principle is ascribed 
to Mr. H ONTBR, xliv ; his researches 
on the organization of, xlv. 

distinguished by its fibres from albu- 
men, xlv. 

motions described in the fibrils of, 
xlv. 

when the term was introduced, xlv-vi. 

fibrils of, their formation, opposed 
to the cell-theory, 14. 

change in fibrin after keeping, 15. 

coagulation of after it has been 
dried, 21. 

masses of, called polypi, 23, 24. 

softening of, a common disease, 24. 

and albumen, xlv ; probably isomerical 
substances, 30 ; but said to differ in 
their elements, 31. 

a salino-alkaline solution of, said to 
form liquid albumen, 31. 

fibrils of in the clot form a mixture 
of two kinds of serum, 31. 

experiments in which it is separated 
from the red corpuscles, 31, 32. 

forms the huffy coat, 33. 

state of in the circulating blood, 14, 
32, 73. 

supposed to be formed at the ex- 
pense of the albumen, 38. 

and serum, coagulation of, 78, 79. 

its properties modified some time 
alter its coagulation, 81. 

action of oxygen on, 81. 

of arterial and venous blood, 81. 

and serum, M.Denis' view of, 31, 81. 

supposed conversion of albumen into 
by the blood-discs, 235. 

supposed to be elaborated by the 
pale corpuscles of the blood, 235. 

formed without the immediate agency 
of the red corposcks in the lymph- 



Fibrin, (eontimted.) 

atic vessels and lacteals, and in the 
blood of invertebrata, 235 ; and 
without either red or pale cor- 
puscles in mixtures of serum, 235. 

supposed to be formed of the central 

part of the red corpnsdes, 235. 

See Coagulable Lymph, Buffy Coat, 

and Liquor Sanguinis. 

Fibrinous clots, softening of, 24. 

Field, Mr., and Mr. Hendt, 63, 66, 67. 

Filaria capsularia, frozen and revived by 

thawing, 19. 
Ferguson, the astronomer, sigpu Hewson's 

certificate for the Royal Society, xvL 
Fishes, the lacteals observed in by T. 
Bartholin, xxiL 

reading of Hewson's papers on the 
lymphatic system in, xxiiL 

heat cannot be the cause of the 
fluidity of their blood in winter, 
xxxiii. 

in hot springs, 27. 

increase of oil in after death, 86. 

on the discovery of the lymphatic 
system in, 91. 

lymphatics of, 121. 

and turtle, method of discovering 
the lymphatics inv 151. 

villi intestinorum of, 189, 192. 

size and shape of the blood-discs 
of 234 ; the envelopes very tender, 
234 ; the shape of the nuclei, 234. 

the spleen wanting in some of the 
cyclostomes, 273, 283. 

sizes of the blood-oorpusdes of, see 
Measurements. 
Fissures in the red corpuscles of the blood, 

226. See Coipuscles. 
Flanders, Hbwson's visit to, xvi. 
Flandrin, on absorption of poison by 

branches of the portal vein, 180. 
Fluid, of serous sacs, Lower on the coagu- 
lation of by heat, xxvi. 

of the lymphatic vessels, 123, 196-8. 

of the serous cavities, supposed t<kbe 
mere water, 157; properties of, 158- 
161 ; coagulation of at the heat of 
the air when mixed with serum of 
blood, 21, 31, 158, 196, 235. 

of the lymphatic vessels and serous 
sacs compared to coagulable lymph 
of blood, 165. 

of lymphatic vessels and of serous sacs 
compared, 185. 

in the ventricles of brain not merely 
an exudation, 170. 

animal, supposed series of globules 
in, 182. 

in dropsies, nature of, 196-8. 
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Fluid, (emUinued.) 

of a hydrocele, its specific gravity and 
coagulation by heat, 28, and at 
the heat of the air, 32. 

of a blister, 196,199. 

in rheumatic tumours, 198. 

in the pericardium' of bullocks, 198. 

in the pericardium of the human sub- 
ject, 158. 

in the peritoneum of the tortoise, 158. 

coagulating spontaneously, from a 
wound of the lymphatics, 198. 

of the lymphatic glands, 251, 252; 
corpuscles of described, 253-4. 

in the lymphatic vessels of the thy- 
mus, 258 ; its vrhite colour, 258-9 ; 
microscopical examination of, 259 ; 
the corpuscles in this fluid have the 
same character as the lymph- 
globules, 259; necessity of exa- 
mining this fluid in researches as to 
the office of the thymus, 259, 281. 
See Corpuscles, Lymphatic Vessels, 
and Thymus Gland. 

in the cells of the thymus similar to 
that in its lymphatic vessels, 260. 

diminished in the thymus of diseased 
and ill-fed animals, 261. See 
Thymus Gland. 
Fluidity of the blood, effect of salts in pre- 
serving the, 13. See Blood, &c. 

of the blood long after death, 17, 
and after extravasation, 17. 
Foetus without a heart, circulation in, 

124,125. 
FoHBfANN, on the passage by veins of the 

chyle in the seal, 179. 
FoLKBS, Martin, communicated the 
tables by Davies, of specific gra- 
vities, to the Royal Society, xl. 
Foot, lymphatics of, 128. 
FoRDYCE, Dr. George, on the inflamma- 
tory diathesis and buffy coat of the 
blood, xxxvii-xxxviii. 

used the term coagulablc lymph, 
xxxvii-viii. 

on its properties, xxxvii-viii. 

on the three parts of the blood, 
xxxviii. 

MS. notes of his lectures referred to, 
xxxviii. 

adopts the views of Davies on the 
parts of the blood, xli. 

on the coagulation of huffy blood, 
34. 

on the effect of rennet on serum, 80. 

William, on white or chylous jjlood 
or serum, 85. 
FOTHRRGILL, Dr., 65. 

referred to on white semm, 83. 



FouRCROY, supposed that heat is pro- 
duced by the coagulation of the 
blood, xlii. 
on the effect of caloric on coagu- 
lation of the blood, 18. 
Fracassati, on the effect of air on the 

colour of the blood-clot, 7. 
France, Hewson 's visit to, xvi. 
Franklin, Dr., signs Hewson's certifi- 
cate for the Royal Society, xvi. 
letter from to Dr. Hunter on the 
disagreement with Hewson. xvii. 
his character of Hewson, xix. 
on the print of Hewson, xix. 
his friendship with Mrs. Hewson, 
xx-xxi. 
Fox, rigidity of limbs in the hunted, 21. 
red corpuscles of the blood of, rather 
smaller than those of the dog, 218. 
Freezing, effects of on coagulation, 17, 18. 
and thawing, effects of on the coagu- 
lation of the blood, i 9, 2 i , 25. 
animals revived after, 19. 
French, Mr., his case of white serum, 83. 
Freind, Dr., an early observer on the 

effects of salts on the blood, 11. 
Frogs kept long without food, blood and 

lymph of not coagulating, 161. 
Frozen animals revived, 19. 

Gabbr, on the buffy coat of the bloo<l, xxx. 

on fibrin and serum, 30. 
Gall-bladder, transudation of bile through, 

169, 1 73. See Transudation. 
Gartshore, Dr., referred to on white se- 
rum, 83. 
Gaubius, distinguished the thret parts 
of the blood, xxxiv. 
his description of the crassameutum, 

xxxiv. 
on the inflammatory diathesis, xxxiv. 
on the buffy coat, the flbre, scrum, 
and red globules of the blood, xxxv. 
on the coagulation of the blood, xxxix. 
on the effect of heat and motiou on 

coagulation, 18. 
on fibrin and scrum, 30. 
cited in opposition to Lebuwen- 
hobk's view of the compound na- 
ture of the red corpuscle of the blood, 
227 ; considered them as oily, 227. 
on the increase of fibrin in the l)lodtl 
during inflammation, xxxv, 2. 
Gay arret, on the blood Of the horse, 40. 
Geese, milk-like serum in, 84, 89. 
chyle of, 89. See Goose, 
properties of the fluid of the lympha- 
tics and of the serous sacs in, 160. 
Gbndrin, on the serum of buffy blood, 38. 
Genitals and groin, lymphatics of, 129. 

22 
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Gibson, on white or chylous blood or 

serum, 85. 
Glaire, the term used for the coagulable 

lymph of the blood, xxxi. 
Gland, to what parts the tenu is applied, 

255. 
Gland, thymus, increases in size after birth, 
in healthy animals, but diminishes 
in ill-nourished ones, 246. See 
Thymus Gland. 
Glands, without regular excretory ducts, 
notice of Hbwson's observations 
on, xlvii. 
Glands, conglobate or lymphatic, 127. See 
Lymphatic Glands, 
corpuscles in the fluid of, see Cor- 
puscles. 
Glands, mesenteric, see Mesenteric 

Glands. 
Glands, salivary and mammary, on the fol- 
licles of, 190-1. 
radical vesicles of, 191. 
acini of, Hewson's injections, 191. 
Glands, supra-renal, reference to o])8erva- 

tions on the office of, 255. 
Glandula pituitaria, and pincalis, not lym- 
phatic glands, 139. 
Glauber*8 salt, mixed with blood to keep 

it fluid, 11. 
Glisson, Dr. Francis, on the use of the 
lymphatic vessels, 121. 
what he says of nature, 167. 
on the office of the lymphatics, 182, 

186. 
on the pale blood of the embryo of 

vertebrata, 222. 
on the use of the thymus, 261. 
(ilobosae vcsicula;, the red corpuscles of 
the blood, so called by Bidloo, 
xxvii. 
Globules, the fibrils of fibrin supposed to 
be composed of, xli-xliii, 14. 
of the serum, lymph, and red blood, 
Lbbuwenhobk's notions of, 157. 
supposed series of in animal fluids, 

182. 
red, of the blood, 211. See Cor- 
puscles, 
(iluten, xxvi, xxxvi. See Fibrin. 
Gmrlin, on the coagulation of the blood 
of the splenic vein, 269. 
on the use of the spleen, 273. 
Goat, on the size of its blood-discs, 218. 
GooDsiR, Mr. J., his researches on cells 
referred to, 170. 
on absorption and ulceration, 179. 
cited on the structure of intestinal 

vilU, 181. 
on tlie structure of the lymphatic 
glands, 250. 



Goose, contraction of cervical lymphatics 
in tlie, 125. 
two thoracic duets in, 144. 
l3rmphatic system of, 144, 145. 
nuclei in the red corpuscles of the 
splenic blood of, 283. See Geese. 
Gordon, Dr., on* the three parta of the 

blood, xliL 
Grain GBR, Mr., opposed Sir Evbrard 
Homb's hypothesis on the red cor- 
puscles and fibrin of the blood, xlii. 
on increase of fibrin in buffy blood, 2. 
referred to on Mr. Hby's experiments, 
47. 
Grasshopper, blood-corpusdet of, 234. 
Gravy of cooked meat, supposed to be the 
serosity of the blood, 79. See Serosity. 
Groin, the glands of the described, 129. 

and genitals, lymphatics of, 129. 
Growth and nutrition, use of fat in, 88. 

agency of cells in, 179. 
Grubt referred to, 14. 
Guinea, flatness of the blood-corpuscles 

compared to a, 215. 
Gi]LiELifiNi,his microscopic examination 

of the blood-clot, xxvii. 
GuRLT, on red corpuscles in the chyle, 277. 
Guy's and St. Thomas's Hospitals, Hewson 
a pupil at, XV. 

Haddock, description of the lymphatic 

vessels in, 151-4. 
II abn. Professor Db, confounded coagula- 
ble lymph with serum, xxx. 

on clear coagulable fluid in a sac in 
the crassaroentum, 49. 
Hahn, Dr., his preface to Latin edition of 
Hbwson's works referred to, xiii. 
Hales, the Rev. Dr. Stephen, epistle to 
by Dr. Davibs to, xl. 

escape of vermUion into the bowels 
in an injection by, 173. 
Hall, Dr. Marshall, on the blood 

during hybernation, 52. 
Haller, supposed fibres to be gcncratcfl 
fironi the red part of the blood, xxvii. 

on the coagulation of the blood, xxix, 
xxxix, xl. 

on the bufly coat of the blood, xxx. 

on colour of arterial and venous blood, 
7-8. 

described serum as self-coagulablc, 30. 

on the question whether the lympha- 
tic vessels are absorbents, 121. 

on the properties of the fluid of the 
serous sacs, 158. 

on the arguments for and against ab- 
sorption by veins, 176, 177. 

considered the red corpuscles of the 
blood as solid, 220. 
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Hallkr, (continued,) 

refuted the opinion that the blood- 
corpuscles are particles of oil, 227. 
on the size of the lymphatic glands 

at different ages, 246. 
on the fluid of the lymphatic glands, 

252. 
referred to on the thymus, and its 
fluid, 256, 258, 260 ; and on the 
spleen, 265. 
Ham, lymphatic glands of, 130. 
IIambkrokrus, on the office of the lym- 
phatics, 183. 
Handyside, Dr., on absorption by veins, 

180. 
Hang^g, effect of on the coagulation of 
the blood, 68, 69; and on the 
stiffening of muscle, 69. 
state of the blood in the splenic vein 
ofa dog killed by, 269. 
Handlbt, James, on the effects of salts 

on the blood, 11. 
Hare, state of the blood and muscles in a 

hunted one, 21. 
Harvest mouse, size of the red corpuscles 

of its blood, 218. 
Harvey, on the parts of the blood, xxv. 
on the colour of arterial and venous 

blood, 10. 
on effect of cold on coagulation, 17. 
on the buffy blood of the horse, 40. 
his term mucago, 232. 
Haugsted, Dr., referred to on the struc- 
ture of the thymus, 257. 
on the development of the thymus, 
261. 
Hawkesworth, Dr., intimacy of Mrs. 

Hewson with, XX. 
Hawkins, Mr. C, on extravasated blood 

long remaining fluid, 17. 
H AYOARTH, Dr., Hewson writes a letter 
to on the red corpuscles of the 
blood, &C. xxiv, xxv. 
note by, from Dr. Monro's Lectures, 

on the lacteals of birds, 102. 
letter from Hewson to, 287. 
Head and neck, lymphatics of, 138-40. 
Heart, polypi of blood in, 23, 24, 37. 

may be wanting and the blood cir- 
culate, 124,125. 
lymphatic vessels of, 136. 
Hearts, lymphatic, 126. 
Heat, effect of on serum, xxv, xxvi, 28. 
not the cause of the fluidity of the 

blood, xxxiii, 18. See Cold, 
required to coagulate the coagnlable 

lymph, xxxvii-viii, 26-7, 82. 
supposed production of in the coagu- 
lation of the blood, by Fourcroy, 
xlii; disproved by Mr. Hunter, xlv. 



Heat, (continued.) 

effects of on the coagulation of blood, 
3, 4, 51-2, see Cold; and on con- 
traction of muscle, 4. 

effects of; on the separation of the 
blood, 4, 71. 

one cause of discrepancy in observa- 
tions on the effects of on coagu- 
lation, 5. 

blood kept fluid from 139''-15r, 5. 

its coagulation hastened at 120'', 1 22"". 
126% and at 96M 14°, 5,6,18. 

required to destroy the self-coagu- 
lating power of blood, 5 ; and of 
salt and blood with water, 27. 

colour of arterial and venous blood in 
animals exposed to, 10. 

animal, how high sometimes, 27. 

effects of on a mixture of salt and 
blood, 5-6, 27, 82. 

animal, from combustion in the 
lungs, 88. 

animal, may be connected with the 
red corpuscles of the blood, 235. 
Hedgehog, on the vesicular roots of its 
milk-ducto, 191. 

blood of a torpid one, 53. 
Hbidmann, on motions in the fibrils of 

fibrin in fresh blood, xlv. 
Hrller, on white serum, 85. 
Hematozine, colour of in different circum- 
stances, 9. 
Hemorrhages, treatment of, 57, 77. 

how stopped, 76-77. 

on the stopping of, 42, 46, 47. 
Hendy, Mr., and Mr. Field, 63, 66, 67. 
Henle, Professor, on the relation of 
lymph-corpuscles to the red cor- 
puscles of the blood, xlvii. 

on the effects of some substances on 
the size of the red corpuscles, 9. 

on buffy blood, 41. 

on the coats of the arteries, 125. 

his researches on cells referred to, 1 70. 

cited on the structure of intestinal 
villi, 181. 

on the blood-discs as glandular cells, 
235. 

on the formation of red corpuscles of 
the blood from pale ones, 254. 

on lymph-corpuscles in the lymphatic 
vessels, 278. 
Henry, Dr., used the term gluten for the 
fibrin of the blood, xxxvL 

on the fibres of fibrin as distinguish- 
ing it from albumen, xlv. 
Heron, the maiden name of Hewson 's 

mother, xv. 
Hewson, Mr., references to published 
notices of him, xiii. 
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Hewson, Mr. (continued.) 
a native of Hexham, xiii. 
educated at the grammar-school 

there, xiv. 
pupil with Mr. Lambert at New- 
castle, xiv. 
his father, mother, and their family, 

xiv, XV. 
goes to London and lodges with Mr. 

Hunter, xiv, XV. 
attends Dr. Hunter's lectures, and 

becomes his assistant, xv. 
a pupil at Guy's and St. Thomas's 

Hospitals, XV. 
his habits and manners, xv, xvi. 
studied at Edinburgh, xiv, xv, 92. 
returns to London and becomes Dr. 

Hunter's partner, xiv, xvi. 
lived in Litchfield street, where 

their school was, xvi. 
went to France, and returned through 

Flanders and Holland to London, 

xiv, xvi. 
went to Sussex to make experiments 

on fishes, x\i. 
his election into the Royal So- 
ciety, xvi. 
lived in Windmill street, and lectured 

with Dr. Hunter there, xvi. 
his marriage to Miss Stevenson, 

xiv, xvi. 
partnership between Hunter and 

Hewson dissolved, and IIkwson 

lectures on his own account, xvi. 
his success, xvii, xviii. 
letter on the disagreement between 

Hunter and Hewson, xvii. 
his death, xiv, xviii. 
buried at St. Martin's-in-thc-Ficlds, 

xix. 
his character, xiii-xv, xix. 
his children, xiv, xviii, xxi. 
his person, xix. 
engraving of him, xix. 
his bust in a picture at Bolt court, xix. 
notice of his widow, xx. 
account of his writings, xxi et seq. ; 

and list of, xlix. 
his paper on paracentesis thoracis, 

xxi. 
papers on the lymitliatic system in 

oviparous vertcLrata, xxi, xxiii. 
his controversy with Dr. Monro, 

xxi-iii, 91. 
his preparations of lymphatics of ovi- 
parous vertebrata, xxiii. 
award of the Copley medal to, 

xxiii-iv. 
publication of his papers on the pro^ 

perties of the blood, xxiv. 



Hewson, Mr. (continued,) 

first publication of his observations on 
the red particles of the blood, and 
on the uses of the lymphatic glands, 
thymus, and spleen, xxiv. 

his letter to Dr. Haygarth, xxiv-v, 
287. 

had a just view of the nature of false 
membranes, xxv. 

notice of his inquiries concerning the 
properties of the coagulable lymph, 
the comparative sinlung of the red 
corpuscles in it and in serum, and 
on the pathology of the lymphatic 
system, xxxviii-ix. 

his work on the properties of the blood 
characterized, xU. 

his clear proofs of the opinion of 
Davies, that the coagulation of 
the blood is alone dependent on the 
fibrin, xli, xliii ; though even lately 
ascribed to Mr. Hunter, xliv. 

separated the -fibrin by salts, which 
he well knew preserve the integrity 
of the red corpuscles, xli, xliii ; and 
b^ skimming the coagulable lymph 
from the surface of blood during 
the formation of the bufify coat, an 
experiment since wrongly claimed 
for Mr. Hunter, xliv. 

publication of the third part of his 
Inquiries, xlvi. 

notice of his observations on the red 
corpuscles of the blood, xlvi. 

on the pale corpuscles of the blood, 
and on the corpuscles in the fluid 
of the lymphatic system and of the 
thymus, xlvi. 

on the lymphaticvessclsof the thymus 
and spleen, xlvi-vii. 

on red corpuscles in the splenifc 
lymph, and in that of the lymphatic 
system generally, xlvii. 

on the office of the spleen, and of 
other glands without excretory 
ducts, xlvii; and on his doctrine of 
central particles, and the relation 
between the lymph-globules and 
the red coqiuscles of the blood, 
xlvii, 251. 

generous fidelity of Magnus Fal- 
coNAR to, xlviii. 

his central particle and the cell-nu- 
clcus of the present day, xlvii- 
xlviii. 

his style and matter, and rank as a 
physiologist, xlviii. 

his note as to the date of his obser- 
vations on the coagulable lymph. 
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Hewson, Mr. (continued.) 

considered the globules of the thymus 
fluid as central particles or nuclei, 
xlvii, 254. 

saw the pale corpuscles in the blood, 
282. 
[Iewson, Mrs., her letter about her 
husband, xiii. 

circumstances in which she was left 
when he died, xiv. 

notice of, xx. 
IIewsox, Dr. Thomas Tickell and Wil- 
liam, sons of Hewson, xiii, xxi. 
Ilcxham, Hewson a native of, and edu- 
cated there, xiv. 

his father a surgeon-apothecary there, 
xiv. 

the Rev. Mr. Brown of, xiv. 
Hey, Mr., his repetitions of Hewson's 
experiment of skimming off the 
liquor sanguinis from the red cor- 
puscles during the formation of 
the huffy coat of the blood, xliv. 

on increase of fibrin in the blood 
during inflammation, 11, 40. 

on effects of cold on coagulation, 48. 

on the coagulation of blood from 
slaughtered animals, 47. 

found that the ligature kept on the 
arm docs not produce a huffy 
coat, 67. 
lIiLAiRE, St., on white or chylous blood, 

or serum, 85. 
lIoBso.v, Dr., on the blood-corpuscles of 

monotremata, 218. 
lloD6KiN,Dr., and Mr. Lister, their ol)- 
scr\'ations on the red corpuscles of 
the blood opposed to Sir E. Home's 
hypothesis, xiii. 

on the thickness and central de- 
pression of the red corpuscles 
of the blood, 215-16. 

descril>ed the rolls of the red cor- 
puscles of the blood, 221. 
Hoffmann, Mr., on the colour of the 
blood, 8. 

Frederic, on absorption by lympha- 
tics, 121,183. 
Holland, Hewson's visit to, xvi. 
Home, Sir Everard, on the corpuscles 
in fibrin, xxviii. 

his h}i)othesis that the fibres of fibrin 
are formed of colourless nuclei of 
the red corpuscles of the blood, xli, 
2.35. 

on the action of pus on muscular 
fibre, 165. 

described the colourless part of the 
red corpuscle of human blood, 223. 

Dr. Francis, on the parts of the 
blood, xxix. 



Horse, the blood of, regularly huffy, 40. 

serum of the blood of the, causes a 
clumping of the red corpuscles of 
another animal, 215. 

clumping of the red corpuscles in 
the blood of, 221. 

on the blood of the portal vein in 
the, 269. 

colour of the contents of the thoracic 
duct of the, 276, 277 ; and of the 
splenic lymph, 276. 

blood of the, sinking of the red cor- 
puscles in, 34. 
Hospitals, Guy's and St. Thomas's, 

Hewson a pupil at, xv. 
Hot springs, heat of in which fish live, 27. 
HouLSTON, Thomas, on the three parts 
of the blood, xxxvii. 

on the tenuity of the blood in in- 
flammation, xxxvii. 

on the heat required to coagulate 
the coagulable lymph, xxxvii. 
HucK, Dr., 69. 
Hull, Mr., note by from Dr. Monro's 

lectures on lymphatics, 103. 
Humming-bird, size of its blood-corpus- 
cles, 219. 
Hunted animals, coagulation of the blood 

and stiffening of muscles in, 21. 
Hunter, Dr., his life by Dr. Simmons 
referred to, xiii. 

Hewson attends his lectures and be- 
comes his assistant, xv. 

gives Hewson a letter to the pro- 
fessors at Edinburgh, xv. 

signs Hewson's certificate for the 
Royal Society, xvi. 

his school in Windmill street, xvi. 

letter to on the disagreement be- 
tween him and Hewson, xvii. 

his commendation of Hewson's in- 
quiries on the lymphatic system of 
oviparous vertebrata, xxiv. 

on the different parts of the blood, 
xxxvi. 

used the term gluten for the fibrin, 
and denied that it is fibrous, xxxvi. 

description of a clot in an aneurism, 
xxxvi. 

date of his knowledge of the gluten, 
xxxvi, xl. 

on adhesions of parts in inflamma- 
tion by a mucuitt xxxrii. 

bis use of the term lymph, xxxvii- 

his knowledge of the nature of false 
membranes, xxxvii, 162. 

on pus produced without ulceration, 
xxxvii, 162. 

his views on the parts of the blood 
similar to those of Davies, xl, 
xli, xiii. 



342 



GENERAL INDEX. 



HuNTKR, Dr. {coHtmued,) 

on colour of arterial and venous 
blood, 7. 

on faint ness in hemorrhages, 46. 

referred to on white serum, 83. 

on transudation of lymph, blood, and 
bile, 166.7. 

cited on repetitions of Kauw Boer- 
HAAVK*s experiment on absorption 
by veins, 176. 

his experiments in which injections 
burst from the arteries into lym- 
phatic vessels, 179. 

his controversy ¥rith Dr. Monro on 
the lymphatics, 120, 182. 

on the lymphatics being a system of 
absorbents, 183-4. 

state of his knowledge of absorption 
and of some of the properties of 
the blood m 1757, 183-4. 

on the notion of lymphatics being 
continued from arteries, 187. 

on the effect on lymphatic glands of 
absorption of matter from joints, 
201. 

case of emphysema by, 292. 
Hunter, Mr., Hewson a lodger with, xv. 
goes abroad and is succeeded by 
Hbwson in Dr. Hunter's dis- 
secting-room, XV. 

his researches on the organization of 
the blood-clot or fibrin, xxv, xlv. 

observed that the fluidity of the 
blood is not caused by its heat, 
xxxiii. 

adopts the viewsof Davies.Hewson, 
and Dr. Hunter, on the parts of 
the blood, xli, xlii. 

iu(?orrectly claimed the discovery of 
the scrosity, xliv, 79. 

the discovery of the coagulahic lymph 
and of the paleness of the blood 
of young embryos of vertebrata, 
wronglv awarded to him, xliv-v, 
222. 

his views on the connexion of life 
with the coagulation of the blood, 
xlv, 21. 

good description by, of the structure 
of a clot of fibrin, xlv ; on the or- 
ganization of, xxv, xlv. 

disproves the opinion that heat is 
produced in the coagulation of the 
blood, xlv. 

his obscnation on the aggregation 
of the red corpuscles and on the 
coagulation of the blood during 
the formation of the huffy coat, 
xlv, 34. 

his experiment on the effects of a heat 
of 150"* on coagulation of blood, 5. 



Hunter, Mr. {ctmiimietL) 

on the darkening of arterial Uood by 
stagnation, 11. 

on the effect of agitation on the co- 
aguUtion of the blood, 16. 

on extravasated blood remaining long 
fluid, 17. 

noticed the blood of a fish oottgnlate 
at a warmer temper t t n re than in 
the living body, 18. 

on effects of freezing on ooagnlation 
of blood and contraction of mii8cle» 
18 ; and of warmth, 4, 5, 18. 

on animals frozen to death, 18. 

on coagulation of the blood in vacno, 
20. 

on the causes which prevent the co- 
agulation of blood and the con- 
tractility of mnscle, 20. 

on slow coagulation of blood in living 
vessels, 23. 

follows Hewson in the experiment 
of separating the fluid self-coagu- 
lating principle from the blood, 32. 

on the specific gravity of the corpus- 
cles and serum in bufl^ blood, 38. 

on the serosity in hnfi^ blood, 39. 

on the blood of torpid bats, 52. 

his experiments on the serosity, 79. 

on white serum, 85. 

discovered the lymphatics in the 
necks of birds, 102, 145. 

on the structure and functions of 
arteries, 125. 

on Dr. Hunter's claim to the dis- 
covery of the office of the lympha- 
tic vessels, 182. 
Hunterian Professor, his incorrect claims 

for Mr. Hunter, xUv-v. 
HuTCHiN80Nonwhiteorchyloussemm,85 
HuxHAM, Dr., on the huffy coat of the 

blood, xxix, 30. 
Ilyscna, like the dog in the size of its 

blood-discs, 218. 
llylieruation, state of the blood in animals 

during, 52. 
Hydrocarbon, effect of, on coagulation, 20. 
Hydrocele, fluid of, 73. Sec Fluid. 
Hydrogen, said to darken the blood, 8. 
Hypertrophy of articular cartilage, 179. 

Ileum, villi of, 188. 

Imbibition through veins, lymphatics, and 
other tissues, 179, 199. Sec 
Transudation. 

Inflammation, supposed thinning of the 
blood or liquor sanguinis in, xxxi, 
XXXV, xxxvii, 33, 34, 37, 40, 58, 75. 
matter of the buffy coat of the blood 
in, supposed to 1)c formed at the 
expense ofthe red corpuscles, xxxi. 
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Inflammation, (coii/titii«d) 

of serous membrmnea, Dr. Hunter's 

description of the effects of, xxxvii. 

fibrin increased in the blood in, and 

the red corpuscles diminished in, 2. 

coagulation and consistency of the 

blood in, 33-6. See Bu^ Coat, 
state of the red corpuscles in, 34. 
thinning of the blood in, 37. 
consistency of the liquor sanguinis 

in, 41. See Buffy Coat, 
state of the red corpuscles in, 41. 
effect of saline medicines on the blood 
in, 41. See Salts, and Buffy Coat, 
of lymphatics, 126, 201. 
Inflammatory crust, size, or pellicle, 30. 
See BufliyCoat. 
diathesis, Gaubius and Dr. Gborgb 
FoRDYCK on, xxxiv, xxxviii. 
Inguinal lymphatic glands described, 129. 
Insects, larvae of, revived after freezing, 19. 
blood-corpuscles of, 211-12, 288; 
and their colour, 233-4, 290. 
Inspissation of serum by evaporation, 79. 

of coagulable lymph, 79-80. 
Intestines, lymphatics of, 133. 

villi of, 187-8. 
Invertebrata, on the blood-corpusdes of, 
211-12. See Corpuscles, and Insects, 
blood of, fibrin formed in, 235. 
blood of, pale, and so also in the 
amphioxus, 234, 273. 

Jejunum, villi of, 188. 

Joints, atrophy and hypertrophy of the 

cartilages of, 179. 
JoLYFFE, Dr., on the lymphatics, 120. 
Jones, Mr. Wharton, on the conversion 
of red corpuscles of the blood into 
fibrin, xxviii, xxxi, xli, 2. 
on buffy blood, 34, 38, 41. 
on the development of the blood- 
corpuscle, 212. 
his figures of the rolls of blood-discs 

referred to, 221. 
on the office of the red corpuscles of 
the blood, 235. 
Jugular veins, effect of tying the, 175. 

effect of extirpating the, 175. 
JuRiN, on the coagulation of the blood, 
xxviii-ix. 
on the specific gravity of the red 

corpuscles of the blood, xxxv-vi. 
on the specific gravity of serum, 78. 

Keill, Dr. James, on the coagulation of 

the blood, xxviii-ix. 
Kid, Erasistratus on the lacteals of a, 

120. 
between an ibex and goat, size of the 

blood-corpuscles of, 233. 



Kidney, lymphatics of, 133. 

spleen, and liver,Iymphatics of, 133-4. 
corpora globosa of, 190. 
KiRKLAND, Mr., on the stopping of bleed- 
ing from arteries by their contrac- 
tion, 47. 
Knox, Dr., on the lacteal system in the 

seal, 179-80. 
KoLK, Van der. See Schroeder. 

Lactea primi generis, et lactea secundi 

generis, 133. 
Lacteal vessels, fibrin formed in the, 235. 
question of the discovery of, in ovi- 
parous vertebrata, xxii, 102. 
in birds, discovery of, 102. 
AssELLius, Pecquet, Ruobbck, 

and Bartholin on the, 119-20. 
Erasistratus on, 120. 
contraction of, 126. 
how to see the, 123. 
contents of, in mammals, not always 

white, 123. 
contents of, in birds, limpid, 123. 
coats of, 124-6. 
in man, their commencement, course, 

and termination descri1)ed, 132-4. 
in birds, strictly the lymphatics of 

the intestines, 144. 
in amphibia, 147. 
supposed to carry chyle to the liver, 

xxii, 172. 
mercury passing from, ifito veins, 177, 

178. 
supposed open orifices of, in the villi, 

181. 
on the use of the, 181. 
loops or closed ends of, in the villi, 

181. 
supposed orifices of, in the villi, 189, 

192-4. 
often pass by, instead of through, the 

mesenteric glands, 137. 
description of, in a turtle, 250. 
Lambert, Mr., Hewson a pupil of, at 

Newcastle, xiv. 
LAMBERT,Mr., his case of white serum, 83. 
Lancelot, colourless blood of, 234. 
Lane, Mr., on the coagulation of the fluid 

of the lymphatic Vessels, 159. 
referred to on the power of endos- 

mose and exosmose of the blood- 
corpuscles, 215. 
description by, of the colourless part 

of the red corpuscles of human 

blood, 223. 
on red corpuscles of the blood in the 

lymphatic vessels, 276. 
Lanorish, Dr. Brown, on the coagula- 
tion of the blood, xxviii-ix. 
LarvK of insects, revived after freezing, 1 9. 
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Lauth, his microscopic examination of 

the fibrils of fibrin, xlv. 
Lectiircs attended by Hewson, xv, 92, 

93,102, 109,110. 
Leeches, frozen, reviving, 19. 
Leg, sometimes a lymphatic gland in the 
lower part of, 130. 

and thigh, lymphatics of, 128. 
Letter by Mrs. Hewson about her hus- 
band, xiii. 

from Fran klin to Dr. Hunter on the 
disagreement with Hewson, xvii. 

from Hewson to Dr. Haygarth, 
xxiv-v, 287. 
Lettsom, Dr., his life by Mr. Pettigrew 
referred to, xiii. 

on Hewson 's gratifying prospects, 
xviii. 

his commendation of Hewson 's in- 
quiries on the lymphatic system of 
oviparous vertebrata, xxiv. 
Leeuwenuoek, probably saw either cells 
in fibrin or the pale floating cor- 
puscles of the blood, xxviii. 

on the parts and coagulation of the 
blood, xxix. 

his doctrine on the blood taught by 
the first Dr. Monro, xxxiv; op- 
posed by Senac, xxxii ; by the 
second Dr. Monro, xxxiv; and by 
Hkwson, xhi. 

ill effect of tbe speculations connected 
with his microscopical researches, 
xxxix. 

his hypothesis finally exploded by 
Hkwson, xlvi. 

his notions on the globules of lymph, 
serum, and red blood, 157. 

on the supposed series of globules in 
animal fluids, 182. 

cou2»idercd the red blood-corpuscles 
of man as spherical, 21 1, 287 ; and 
those of lower vertebrata as flat 
and elliptical, 214. 

did not know how to dilute the blood 
to examine the corpuscles, 217. 

on the size of the blood-corpuscles in 
different animals, 217. 

the indication in his figures of a nu- 
cleus in the blood-corpuscles of a 
fish, 222. 

his noted view of the compound na- 
ture of the blood-corpuscles, 226. 

cited by Senac as to the solvent 
power of ammonia on the blood- 
discs, 230. 

on the pliancy of the blood-discs 
when circulating in a narrow chan- 
nel, 228-9. 

on the blood-corpuscles of the grass- 
hopper, 234. 



LiKBiG, on albumen and fibrin, 44. 

on the formation of fat in animals, 

87. 
on the use of fat in respiration, 88. 
Lieberkuhn's plates of villi of the intes- 
tines referred to, 188, 189, 192. 
his experiments on the ampullula, 1 90. 
Life, Mr. Hunter on its connexion with 
the coagulation of the blood, xlv, 2 1 . 
frozen animals returning to, 19. 
Ligature on the arm said to produce the 
buffy coat on the blood, 65-8. 
on the vena cava and on the jugular 
veins producing dropsy, 174-5. 
Lightning, effect of, on the coagulation of 
blood and contractihty of muacle, 
20. See Blood, Coagulation, &c. 
Lion, villi of intestines of, 187. 

glomeruli of the kidney of, 190. 
Liquor sanguinis, the term used in Eng- 
land before MiiLLER^s experiment 
of filtrating the frog's blood was 
known, xUi, xliii. 
effects of heat on the coagulation of, 
either pure or mixed with salt, 5, 6 ; 
or when the mixture is diluted with 
water, 6. See Heat, 
coagulation of, retarded when sepa- 
rated from the red corpuscles, 34. 
consistency of,in inflammation, 34, 40. 
Dr. Babington's view of the, 73. 
consistency of different parts of, 
after its coagulation, 73. Sec Co- 
agulable Lymph and Fibrin. 
List of Hewson's writings, xlix. 
Lister, Martin, confounded serum with 
fibrin, xxix. 
on frozen larvs restored to life by 

thawing, 19. 
on the coagulation of the blood dur- 
ing hybernation, 52. 
on whit cor chylous blood or serum, 85. 
Lister, Mr., and Dr. Hodgkin, on the 
thickness of the red corpuscle 
of the blood, 215 ; and on its cen- 
tral depression, 216. 
their observations on the red corpus- 
cles of the blood opposed to Sir E. 
Home's hypothesis, xiii. 
described the rolls of the red cor- 
puscles of the blood, 221. 
Litchfield street. Dr. Hunter and Mr. 

Hew son's school there, x\i. 

LiTTRE, M., his case of emphysema, 292. 

Liver of fishes, increase of the oil in, 

after death, 86. 

lacteals supposed to end in the, 119. 

spleen, and kidneys, lymphatics of, 

133-4. 
lacteals supposed to carry the chyle 
to, xxii, 172. 
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Liylng tissues, effect o{, in retarding the 

coagulation of the blood, xxxviii, 

16. See Coagulation, 
animals, coagulation of the blood in, 

4. See Coagulation, 
principle, blood said to coagulate by 

its, 21. Sec Coagulation, 
and dead parts, coagulation of blood 

confined in, 23. See Coagulation. 
Lobster, blood-corpuscles of, 233-4. 
Loins, lymphatics of, 131. 
Lower, Dr. Richard, on the coagulation 

of the blood, and on the coagula- 
tion by heat of serum and lymph, 

XX vi. See Coagulation, and Heat, 
neglect of his obseryatious on the 

blood, xxxix. 
on the effect of air on the colour of 

blood, 7. See Blood, 
his experiment of a ligature on the 

vena cava and on the jugular veins 

of a dog, 174, 175. See Dropsy, 
on the fluid in the pericardium, 198. 
Lower and Boyle, on milk-Uke or chy- 

lous blood or serum, 85. See Serum. 

Lungs, colour of blood changed in, 10, 71. 

combustion in,producing animal heat, 

88. 
lymphatics of, 135-6. 
on the source of the carbon exhaled 

from, 235. 
on wounds of the, 291. See Emphy. 

sema. 
not always wounded when air escapes 

from the chest, 299. 
emphysema from abscess of, 301. 
Lymph of the lymphatic vessels. Lower 

on its coagulation by heat, xxvi. 
corpuscles of, see Corpuscles, 
properties of, 157-61. 
of the different cavities of the body, 

properties of, 157-61. 
fluid in the lymphatic vessels twenty- 

foiur hours after death, and coagu- 
lating when let out, 161. 
time required for the coagulation of, 

161 ; and in weak animals, 161. 
not coagulating in frogs kept without 

food, 161. 
and chyle, course of, 123. 
of the lymphatic vessels, uf the blood, 

and of serous sacs, compared, 161, 

165, 185. 
how secreted into canties for their 

lubrication, 166-7. 
interstitial and of serous sacs, how 

produced, 170. 
passage of, along the lymphatics, 195. 
coagulated, in the pericardium of 

buUocks after death, 198. See 

Fluid. 



Lymph, (continued,) 

of the spleen, red colour of, 271, 272, 

276, 289. 
coagulates when exposed, 272. 
red particles in, 272. 
Lymphatic ducts of the thymus, 281. 
Lymphatic hearts, 126. 
Lymph, coagulable, see Coagulable Lymph, 
Fibrin, and Buffy Coat of the Blood. 
Lymph-corpuscles, sizes of, see Measure- 
ments and Corpuscles. 
Lymphatic or conglobate glands, 127. 
injected by Nuck, 120. 
described as made up of a convoluted 

lymphatic vessel, 178. 
mercury passing from, into veins, 177- 

178. 
wanting in some animals, 127. 
first publication of Hewson's views 

as to, xxiv. 
notice of Hewson's observations on 

the use of, xlvii. 
of the groin described, 129. 
sometimes one in the leg, 130. 
in the ham, 130. 
in the loins, 132. 
of the mesentery, 132. 
bronchial, 135-6, 138; and others 

in the chest, 138. 
of the stomach, 137. 
of the omentum, 137. 
near the pancreas, 137. 
of the pelvis, 137. 
of the loins, 137. 

near the spleen, liver, and kidneys, 
,. 138. 
the lymphatic vessels often pass by» 

instead of through, 137, 203. 
of the head and neck, 139. 
of the axilla and arm, 141. 
wanting in the turtle and fishes, 154, 

250. 
present in the necks of birds, 154. 
how affected by absorption of hurtful 

matters, 200-2. 
on the structure of, 178, 245, 247-51. 
size of, in males and females, and 
at different periods of life, and 
in healthy and diseased persons, 
246. 
why sometimes not inflamed by ab- 
sorbed poisonous matter, 248. 
ofiicc of, 121, 127, 252. 
corpuscles in the juice of, have the 
same characters as the corpuscles 
of the thymus fluid, 259. 
the lymphatic vessels considered as 
the excretory ducts of the glands, 
251-2, 276. 
secrete a fluid containing corpuscles, 
251-2, 276. 
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Lymphatic gUnds, (conikiued.) 

envelope of the red corpuscles of the 
blood formed in the lymphatics 
emerging from, 275, 277. 

ly mph.KX>rpu8cles formed in, the office 
of the glands being to* form the 
corpuscles, 277-8, 286, 289. 

same office performed in amphibia by 
a network of lymphatic vessels, so 
that the corpuscles maybe formed 
independendy of the glands, which 
are appendages to the lymphatic 
vessels, 278. 

the thymus considered as an auxiliary 
to, 279. 

thymus compared to, in structure and 
office, 260, 261, 279, 280. 

corpuscles in the fluid of, not so 
abundant as in that of the thymus, 
281. 

concern of, in nutrition, 281. 

appendages to the lymphatic system, 
289. 

corpuscles in the fluid <^, see Cor- 
puscles, and Measurements. 
Lymphatic system in birds, publication of 
Hewson's papers on, xxi. 

controversy as to discovery of parts 
of, xxii. 

our knowledge of it acquired by frag- 
ments, xxii. 

pathology of, notice of Hewson's 
inquiries concerning, xxxix. 

on the discovery of, in oviparous 
vertebrata, 91. 

history of discoveries in, 119, 120. 

on the use of, 121, 181-5. 

in birds, fish, and amphibia, 121. 

general account of, 123. 

the valves of, 126. 

particular description of, in the 
human body, 128-143. 

description of, in birds, 144. 

description of, in the turtle, 147. 

description of, in a haddock, 151-4. 

every part of it by some anatomists 
supposed to be wanting in oviparous 
vertebrata, 177. 

pathological observations on, 196. 

its strong claims to attention, 204. 

discovery of, by Rudbeck and Bar- 
tholin, 245. 

the thymus considered as an appen- 
dage to, 279-80. 
Lymphatic vessels, supposed discovery 
that they are the exclusive agents 
of absorption, xxii. 

contents of, in the thymus and spleen, 
notice ojf IIew80n*b observations 
on, xlvi-vii. 

red corpuscles in, xlvii, 276-7. 



Lymphatic vestels, (cfmiinued.) 

fluid of, supposed to modify the blood 
during its evacuation, 44. 

coats of, 124^. 

subject to inflammation, 126. 

of the foot, 128. 

of the leg and thigh, 129^1. 

of the groin and genitals, 129. 

of the pelvis, 131. 

enlarged during pregnaacy in the 
womb, 131. 

of the loins, 132. 

of the intestines, 133. 

of the kidney, 133. 

of the stomach, 133-4. 

of the liver, spleen, kidneys, and 
pancreas, 133-4. 

of the lungs, 135-6. 

of the heart, 136. 

of the head and neck, 138-9. 

experiments to determine whether 
the brain has them, 139. 

of the back of the nedc and shoulder, 
140. 

of the thyroid gland, 140, 143. 

of the upper extremity, 140-3. 

of birds described, 144. 

in the necks of fowls, 145 ; discovered 
there by Mr. Hunter, 102. 

of birds, how to be demonstrated, 146. 

in the turtle and in fishes, 151. 

description of in a haddock, 151-4. 

properties of the lymph contained in, 
123, 157-61, 185, 196, 198. 

fluid of, compared to coagukblc 
lymph of the blood, 165. 

functions of, 180. 

fibrin formed in, 235. 

sometimes passby,instead of through, 
the glands, 137, 203, 248. 

considered as the excretory ducts of 
the lymphatic glands, 251-2, 276. 

of the thymus, white fluid in, with 
corpuscles of the same characters 
as lymph-corpusdes, 258-60 ; ne- 
cessity of examining this fluid in 
researches as to the office of the 
thymus, 259, 281 ; the lymphatics 
considered as its excretory ducts, 
260-1 ; fluid of, similar to that in 
the cells of the thymus, 260 ; on 
the question of the passage into of 
the corpuscles of the thymus fluid, 
280-1 ; carry a fluid like that of 
the thymus, 281. 

of the spleen, 133, 269-71 ; contents 
of them, 271 ; and their concern 
in the jformation of the blood- 
corpuscles, 275-7; red colour of 
the splenic lymph not eoostant, 
276. 
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Lymphatic vessels, (eoniinned,) 

lymph-corpuscles formed in the^espe- 

cuUy in the amphibia, 278. 
controversy on the office of, by 

Drs. HuNTBR and Monro, 120. 
of the stomach, supposed to end in 

its veins, 134. 
absorption by, 142, 199-204. 
absorption may occur independently 

of them, 142, 182 ; instances, 179. 
mercury passing from, into veins, 

177-8, and from the arteries, 179. 
supposed to be small veins continued 

from the arteries, 182. 
injections forced into, from the ar- 
teries, 179, 184-5. 
whether some of them may not be a 

continuation of small arteries, 186. 
supposed to be only veins, 186. 
supposed orifices of, 194. 
use of the valves of, 195. 
passage of the lymph along, 195. 
wound of, and nature of the fluid 

flowing from, 198. 
treatment of a wound of, 199. 
arguments for absorption by, 199-204 
inflamed from absorption of hurtful 

matter, 201. 



M ACBRiDB, Dr., as to the claim of priority 

between Fordyce and Hewson 

on the formation of the buflTy coat 

of the blood, xxxviii. 

Mackenzie, Dr. Colin, attended on 

midvdfery by Hewson, xv. 
Maddocks, Dr., note by, from Dr. Mon- 
ro's lecttu^s on lymphatics, 103. 
case by, of inflamed lymphatics, 201. 
Mad dog, treatment of bite of, 202. 
Magkndib, his nncroscopio examination 

of the fibrils of fibrin, xlv. 
Malpighi, on the constituents of the 
crassamcntum, on polypi, and on 
the liuffy coat of the blood, xxvi. 
neglect of his accurate observations 
on the blood, xxxix. 
Mammalia, red corpuscles of the blood of, 
have no nucleus, except in very 
young em])ryos, like that in the cor- 
puscles of lower vertebrata, 222. 
pale and membranous part of the 
corpuscles, 223. See Corpuscles, 
variations from the regular forms of 

the corpuscles, 223, 225. 
corpuscles oval in thecamelids, 218. 
blood-discs of, nin into rolls, 228. 
softness and elasticity of the cor- 
puscles, 229. See Corpuscles. 



Mammalia, {emHmued,) 

embryo of, blood-corpuscles in, larger 
than they are after birth, xlvi, 233. 
nucleus in the red corpuscle of the 
blood only a temporary part, 275. 
Hewson observed the pale cor- 
puscles in the blood of, 282. 
sizes of the corpuscles of blood, 
lymph, and pus of, see Measure- 
ments. 
Man, measurements of the red corpuscles 
ofthe blood of, 216. 
measurements of the pale corpuscles 

of the blood of, 243. 

measurements ofthe corpuscles of the 

chyle, lymph, and thymus fluid, 

and of the globules of pus of, 244. 

pale and membranous base of the red 

corpuscle of the blood of, 223. 

Mandl, M., on the pale corpuscles of the 

blood, 282. 
Marasmus, not always produced by ob- 
struction of the mesenteric glands, 
137. 
Marcet, Dr., on the specific gravity of 

serum, 78. See Specific Gravity. 
Marchand, referred to, 2. 
Marhbrr, Ph. Ambr., on the coagula- 
tion of the blood, xxix, xxxix. 
on the huffy coat of the blood, xxx. 
Marsupialia, form, size, and structure, of 

the red blood-corpuscles of, 218. 
Martine, Dr. Geo., on the coagulation 

of the blood, xxviii-ix. 
Mascagni, on the structure of the breast, 

191. 
Maskelyne, Mr., on the council which 
awarded the Copley medal to 
Hewson, xxiii. 
Maty, Dr., signed Hewson's certificate 
for the Royal Society, xvi. 
on the council which awarded the 
Copley medal to Hewson, xxiii. 
Mayow, Joh., on the eflfcct of air on the 
colour of the blood, 7. 
his nitro-a'erial spirit, 7, 11. 
Measurements of the red corpuscles of 
the blood of mammalia, 237-9. 
of the red corpuscles of the blood of 

man, 216. 
of the red corpuscles of birds, 239-42. 
of the red corpuscles of reptiles, 242. 
of the red corpuscles of amphibia, 

242. 
of the red corpuscles of fishes, 243. 
of the red corpuscles of foetal or im- 
mature animals, 243. 
of the pale corpuscles of the blood 
in the vertebrata, 243. 
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Measurements, &c. (continued.) 

of the corpuscles of chyle, lymph, 

and thymus fluid in yertebrata,244. 

of the globules of pus, 244. 

Meckel, Dr., on the lymphatic system, 

120. 

suggested that the lymphatics of the 

stomach open into its veins, 134. 
supported the doctrine of absorption 

by veins, 177, 178. 
on the structure of the lymphatic 
glands,! 78. 
Medal, Sir Godfrey Copley's, awarded 

to Hewson, xxiii, xxiv, 91. 
Medical Society, picture of the early mem- 
bers of, xix. 
Medley, S., picture by of the members 

of the Medical Society, xix. 
Membrane, Rdysch's, xxviii, xxx; formed 
of the fibrin of the blood, xxv, 
xlv, 14. See Fibrin, 
supposed not to admit of transuda- 
tion during life, 168, 169. 
transudation through, 169, 170, 173. 

See Transudation, 
serous, Dr. Hunter's description of 
the effects of inflammation on, 
xxxvii. See Serous Membranes, 
coated with coagulated lymph, 162. 
containing pus and not ulcerated, 
162, 164. See Ulceration. 
Membranous and colourless part of the 

red corpuscle of the blood, 223. 
Mery, M., his case of emphysema, 292. 
Mesenteric glands of the human subject, 
137. Sec Lymphatic Glands, 
obstruction of, does not always cause 

a marasmus, 137. 
of the whale, hollow in the centre, 

250. 
abundance of corpuscles in the fluid 
of during digestion, 278. 
Mesenteric veins, white chyle said to have 
been seen in the blood of, 1 73. 
mercury passing into, from the lac- 
teals, 178. 
in the seal, supposed route of the 
chyle by, 179. 
MiciiEi.LOTTi, Pet. Ant., on the consti- 
tuents of the crassamentum, xxvii. 
Microscope, its usefulness in anatomy, 213. 
Baker's, used by Hewson, 214. 
Della Torre's glasses, 214. 
Milk-ducts, the vesicular roots of, 191. 
Milk-like serum, 78, 82. See Serum. 
Milk and serum, effects of boiling and of 

rennet on compared, 80, 81. 
Molecular base of the chyle, its characters 
like those of the white matter float- 
ing on blood and on serum, 82. 



Molecules, minute, free cell-seeds or 

within cells, fatty nature of, 88. 
attached to red corpuscles of the 

blood, or free, 225. 
in the juice of the supra-renal glands, 

reference to description and figures 

of, 255. 
Moles, or false conceptions, 25. 
Monoculus, blood-corpuscles of, 234-5. 
Monotremata, on the red blood-discs of, 

218. 
Monro, Dr., primus, taught the doctrine 

of Leeuwenhoek on the blood, 

xxxiv. 
Monro, Dr., secundus, controversy of 

with Hewson, xxi-xxiiL 
opposed Leeuwenhork's doctrine 

on the blood, and taught the dis- 
tinction between its different parts, 

xxxiv 
on his claim to the discovery of the 

lymphatic system in oviparous ver- 

tebrata,xxii, 91. 
copy of his claim, 96. 
on his claim to proposing the opera- 
tion of paracentesis thoracis in 

emphysema, 92, 291. 
his argument for absorption by veins, 

177. 
his experiments in which injections 

burst from arteries into lymphatic 

vessels, 179. 
on the functions of the lymphatic 

vessels, 180. 
his controversy with Dr. Hunter on 

the office of lymphatics, 120, 182. 
cited on the lymphatics, 174, 184. 
cited on the question of the continu- 
ation of lymphatic vessels from 

arteries, 186-7. 
cited on cancer of the breast, 231. 
his objections to Hewson's view on 

the office of the spleen, 273. 
on the properties of the fluid of the 

serous sacs, 158. 
on wounds of the lymphatics, 199. 
Donald, on his brother's claim to 

the discovery of the lymphatic 

system in oviparous vertebrata, 95, 

111. 
Mouths, supposed, of the lacteals, 181. 
MoRGAGNi referred to on white serum,83. 
on the size of the lymphatic glands 

at different ages, 246. 
Morgan, Dr. Thos., on the coagulation of 

the blood, xxviii, xxix. 
Dr. John, note by, from Dr. Monro's 

lectures on lymphatics, 109. 
described pus as a secretion, 162, 1 65. 
Mouse, size of its blood-discs, 218. 
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Mucago, a term used by Harvey for co- 

agulable lymph, 232. 
Mucilage, used for coagulable lymph, and 

for the coagulable matter of the 

serum, xxvii, 78-80, 232. 
Mucus, in the blood, the inflammatory 

diathesis attributed to, xxxiv. 
the term used for coagulable lymph 

by Dr. Hunter, xxxvii. 
Mulder, on the relation of lymph-corpus- 
cles to the red corpuscles of the 

blood, xlvii. 
on the effects of oxygen, &c. on the 

colour of hematozine, and on the 

red corpuscles of the blood, 9. 
on the composition of albumen and 

fibrin, 31. 
on the action of oxygen on fibrin, 81. 
MuLLBR, Professor, states the belief on the 

Continent that the coagulation of 

the blood is produced by the red 

corpuscles, xUii. 
his methods, one of which was used 

by Hkwson, of separating the 

liquid fibrin from the red corpuscles 

of the blood, xliii-iv. 
the term liquor sanguinis in use before 

his experiment was known, xliii-iv. 
on lymphatic hearts, 126. 
on the coagulation of lymph, 159. 
on the loss of the coagulating power 

in the blood and lymph of frogs 

kept without food, 161. 
on the intestinal villi, 187, 189. 
referred to on the structure of glands, 

191. 
on the ruddy colour of the splenic 

lymph, 273. 
on the absence of the spleen in some 

fishes, 273. 
on the colourless blood in the amphi- 

oxus, 273. 
on the formation of lymph-corpuscles 

in the lymphatic vessels, 278. 
Muriatic acid, dilute, puckers the envelope 

of the red corpuscle of the blood, 

223. 
Muscle,contraction of promoted by warmth , 

4. 
effect of salt on contraction of, 13. 
causes said to destroy its contractility, 

20, 21. 
stiffening of in hunted animals, 21. 
rigidity of after death from hanging, 

drowning, suffocation, and light- 
ning, 20, 69. 
Musk-deer, its minute red blood-discs, 2 19. 
the lyraph-corpusclcs of, larger than 

the red corpuscles of the blood, 

253-1. See Corpuscles. 



MuYs, on the effects of serum and water 
on the red blood-corpuscles, 215. 
on the centra] depression in blood- 
corpuscle, 216. See Corpuscles. 

Myxine, spleen wanting in, 273. 

Napu musk-deer, see Musk-deer. 
Nasse, Professor Hermann, on the re- 
lation of lymph-corpuscles to the 
red corpuscles of the blood, xlvii. 
on effects of salts, &c. on the size of 

the red corpuscles, 9. 
on huffy blood, 34, 41. 
Nature, what Glisson says of her, 167. 
Neck and head, lymphatics of, 138-40. 
NBEDHAM,Dr.GuALT.,on animal heat,88. 
on the pale blood of the embryo of 
vertebrata, 222. 
Neutral salts, their action on the blood in 
inflammation, 71, 72. See Salts. 
Newcastle, Hewson a pupil of Mr. 

Lambert's at, xiv. 
Newport, Mr., on the blood-corpuscles of 
invertebrata, 211-12. 
on the blood-corpuscles as glandular 
cells, 212, 235. 
Nitre, hypothesis of air containing, 11. 
its use in hemorrhages, 57. 
Senac, on the effects of on the co- 
agulation of the blood, xxxiii; 
Nitro-aerial spirit, Mayow's, 7, 11. 
Nitrogen, see Azote. 

Nitrous gas, effect of, on coagulation, 20. 
Nitrous oxide, effect of on coagulation, 20. 
NoGUEZ, P.,on the office of the lymphatics, 

182-3. 
Non-vascular parts, nourishment and ab- 
sorption of, 179. 
Northcotb, William, on the crassamen- 

tum, xxix. 
Nuck, Dr. Anton., his injections of the 
lymphatic glands, 120. 
on the valves of the lymphatic system, 

126-7. 
his representation of the lymphatic 

vessels of the heart, 136. 
his view of the function of the lym- 
phatic vessels, 182. 
on the supposed continuation of lym- 
phatic vessels from arteries, 186. 
Nucleoli of cells, fatty nature of, 88. 
Nucleus of the red corpuscles of the blood, 
221, 274. 
of the red corpuscles of the blood 
of the lower vertebrata, xlvi, 21G, 
222-3. 
hypothesis that the fibrin is formed 

of the nuclei, xli, xliii, 235. 
or central particle, notice of Hiw- 
80N*8 doctrine of, xlvii. 
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Nudetu, {emiinued.) 

the corpuscle of lymph and of the 
thymus fluid considered as, 254. 

wanting in the blood-disc of mam- 
mals, 222-3y except in young em- 
bryos, 222. 

seen to escape from the yeside, 226. 

effects of water and of acetic acid on, 
224, 253. 

shape of in the blood-disc of birds, 
compared with the lymph-cor- 
puscle, 225, 253. 

mode of showing, 232. 

how seen in the vesicle like a pea in 
a bladder, 274, 288. 

adhesion between the cnyelope and 
nucleus, 275. 

temporary in mammals, and perma- 
nent in lower vertebrata, 275. 

of the blood-disc and the lymph- 
corpuscle of birds compared, 253, 
279. 

of the blood-discs of fishes, 234. 

the lymph-corpuscles considered as 
nuclei or immature cells, 254, 281. 

in the red corpuscle of a bird's splenic 
blood, 283. See Corpuscles. 
Nutrition and growth, use of fat in, 88. 

importance of fat in, 280. 

concern of the thymus and lymphatic 
^ands in, 281. 

agency of cells in, 179. 
Nutritious qualities of fat, 87. 

(Edema of lower limbs connected with ob- 
struction of veins by coagulated 
blood, 24, 174-5. 

(Esophagus, villi described in, 188. 

Obstbrlin considers the globules of the 
thymus fluid as nuclei, 254. 

Oil, absorption of, supposed to cause 
milky serum, 86, 87. See Fat and 
Serum, 
coagulation of blood covered with, 20. 
increase of in olives after fermenta- 
tion, 86. 
increases in the liver and muscles of 

fishes after death, 86. 
may probably be formed from al- 
bumen, 86, 88. See Fat. 
conversion of into a protein com- 
pound, 88. See Fat. 

Oldbnburo, account by, of a bitch that 
bad her spleen cut out, 273. 

Olives, increase of oil in after fermenta- 
tion, 86. 

Ophidian reptiles, shape of the red cor- 
puscles of the blood of, 312. 

Oriflces, old notion of theur agency in ab- 
sorption, 172, 179. 



Orifices, (etmimued.) 

supposed open ones in the lacteals 
in the villi, 181, 189, 192-4. 
Obkbd, Mr., note by, from Dr. Monro's 
lectures on lymphatici in birds, 
102. 
Ovary, fluid of in dropsy, 198. 
Oviparous vertebrata, controversy as to the 
discovery of lacteals in, xxii. 
commendations of Hbwson'b papors 
on the lymphatic system in, xxiii-iv. 
nucleus of the red corpuscles of the 
blood of, xlvi. See Nndeua, and 
Corpusdes. 
on the discovery of the lymphatic 
system in, 91. See Lymphatic 
System, 
supposed by some to be entirely des- 
titutcof a lymphatic system, 177-8. 
fissures in the blood-discs of, 226. 
nucleus of the red corpusdes of the 

blood a permanent ipart, 275. 
formation of lymph-corpuscles in 
lymphatic vessels of, 278. 
OwBN, Professor, his incorrect claims for 

Mr. HuNTBB, xliv-v, 32, 222. 
Owl, snowy, its blood-discs a narrower 
ellipse than those of its con- 
geners, 213. 
Ox, coagulation of the blood of, 24. 
villi of intestines of, 187. 
cavities in the intestinal villi of, 187. 
fluid in the pericardium of, 198. 
size of the red corpuscles of the 
blood of the, 218. See Corpuscles. 
Oxide, nitrous, effect of on coagulation, 20. 
Oxygen, effects of on the colour of the 
blood, 8, 9, 10. See Blood, 
discovery of, 11. 
effect of on coagulation of the blood, 

20. See Coagulation, 
red corpuscles of the blood supposed 
to be carriers of, 235. 

Pagbt, Mr., on the disposition of the 
parts of the blood in clots or po- 
lypi of the heart, 24. See Polypi, 
referred to on the intestinal villi, 18 1 . 

Painting of the early members of the Me- 
dical Sodety, xix. 

Paleness of the blood of very young em- 
bryos of vertebrata, xliv-v, 222. 

Palfyn, his esse of emphysema frxun an 
abscess in the lungs, 301. 

Palmer, Mr., on the blood of hyber- 
nating animals, 52. 

Pancreas and spleen, lymphatics of, 133. 

PapilUe of the true skin, 193. 

Paracentesis thoracis, publication of Hsw- 
son's paper on, xxi. 
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Paracentesis thoracis, (eomiimted.) 

on Dr. Monro's claim to proposing, 

for emphysema, 92. 
for air in the chest, Hewbon's 

paper on, 291. 
best place for performing the ope- 
ration, 301. 
Parsons, Dr., on Hbwson's paper on 

emphysema, 94. 
Particles, red, of the blood, on the figure 
and composition of, 2 1 1 . See Cor- 
puscles. 
central, in the fluid of the lymphatic 

glands, 276. See Corpuscles, 
in the lymphatic ycssels, 277. 
central, xlviiL See Corpuscles of the 
Blood, Corpuscles of Lymph, and 
Nucleus. 
Passenger pigeon, its blood-discs a nar- 
rower ellipse than those of its con- 
geners, 313. See Corpuscles. 
Passy, visit of Mrs. IIbwson to, xx. 
PicausT, Dr. J., on the thoracic duct, 

119-20. 
Pellea crusta, xxtL 

Pellicle on the blood when coagulation 
begins, 59, 63, 73. 
on heated serum aud water, and on 
milk, 80. 
Pelvis, lymphatics of, 131. 
Penis, argument from the structure of, for 

absorption by veins, 174. 
Pbpts, Dr., on Hewson's paper on em- 
physema, 94. 
Pericardium, the fluid in, old view of the 
nature of, 157 ; properties of, xxvi, 
158-60. 
coagulates at the heat of the air when 

mixed with serum of blood, 158. 
quantity of the fluid in foiu* human 

subjects suddenly killed, 158. 
coated with coagulated lymph, 162, 

and not ulcerated, 162. 
pus in, without ulceration, 164. 
coagulated fluid in, 198. See Fluid. 
Peritoneum, the fluid in, old view of the 
nature of, 157; properties of , 158- 
60. See Fluid. 
Pmr, on the coagulation of the blood, 
XXX, xxxix-xL See Coagulation, 
on the disposition of the parts of the 
hkwd in the heart after death, 24. 
Pbttigrbw, Mr., his life of Dr. Lettsom 

referred to, xiii. 
Pheasant, chyme of the, 87. 
Philadelphia, Mrs. Hewson removed to, 

xxi ; her son a physician at, xxi. 
Phlebitis commonly confounded with sof- 
tening of fibrin, 24. 
Picture of the early members of the Me- 
dical Society, xix. 



Pigeon, passenger, its blood-discs a nar- 
rower oval than those of its con- 
geners, 313. See Corpuscles. 
Pike, shape of the blood-corpuscles of, 234 . 
Piles or rolls of the red corpuscles cf the 

blood, xlvi, 221,228. 
Pineal gland not a lymphatic gland, 139. 
PiTCAiRN, Dr., cited on white serum, 83. 
Pituitary gland not a lymphatic gland, 139. 
Placenta, as to absorption in the, 175. 
Plates, description of the, 303-19. 
Plethora, coagulation of the blood may be 
retarded in, 59. 
supposed connexion of reabsorption 
of fat ¥rith, 89. 
Pleura, old notion of the nature of the 
fluid in, 157. 
properties of, 158-60. 
pus in, without ulceration, 164. 
on wounds of the, 291. 
Pleuritic crust, see Bufiy Coat of the 

Blood. 
Poison, absorption of by branches of the 
portal vein, 180. 
venereal, sometimes enters the con- 
stitution without producing a bubo, 
203. 
effects of absorption of on lymphatic 
glands, 199, 200, 202, and treat- 
ment of, 202-3. 
how absorbed without inflaming 
lymphatic glands, 248. 
PoLLi, Dr., on deferred coagulation of 

the blood, 69. 
Polypi of blood in the heart, 23-24, 37. 
structure of by Malpighi, xxvi. 
supposed to be formed of coagulated 

serum, xxvi. 
Collins on, xxvii. 
Petit on the disposition of the 

lymphatic and red parts of, xxx. 
Mr. Paget on, 24. 
of flbrine, formation of, 23-4, 163-4. 
Pores, hypothetical account of, in serous 

membranes, 194. 
Porpoise, size of the red corpuscles of the 

blood, 218. See Corpuscles. 
Portal vein, on the blood of the, 269. 
Portnut of Hbwson noticed, xix. 
Prater, Mr., on the effect of heat on 
coagulation of blood, 4, 27. 
on the effects of salts on coagulation 
of blood and contraction of muscle, 
12-13. 
on the effect of agitation on the co- 
agulation of the blood, 16. 
on the effect of serum on the coagu- 
lation of the blood, 44. 
Pregnancy, buflfy blood during, 40, 41, 48. 
lymphatic vessels of the womb en- 
larged during, 131. 
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Prbtost entertained the hypothesis that 
the fibres of fibrin are formed of 
colonrless nuclei of the red cor- 
pnscles of the blood, xlii. 
Priestley. Dr., on the effects of oxygen 
and of some gases on the colour of 
the blood. 8. See Blood, 
his discovery of oxygen, 11. 
Primitive cells, their agency in absorption, 
nutrition, growth, and secretion, 
179. 
PaiNOLE, Sir John, Hewson*s friend, xv. 
gave IIewson a letter to the Pro- 
fessors at Edinburgh, xv. 
signed Hewson's certificate for the 

Royal Society, xvi. 
examined the second edition of Hew- 
son's work on the blood before it 
was printed, xxiv. 
on the buflfy coat of the blood, xxxiv. 
referred to on white serum, 83. 
case by, 162-3 
Protein, bi-oxyde and tri-oxyde of, 81. 
PuRKiNjE, his researches on cells referred 

to, 170. 
Pus; Dr. Hunter's description of its ex- 
istence in inflamed parts without 
ulceration, xxxvii. 
formed without ulceration, 162, 164, 

168. 
a secretion, 162, 164-5. 
supposed action of on the solids, 165. 
supposed to be formed from coagu- 

lable lymph, 165. 
not so putrescent as some other 

juices, 165. 
sometimes absorbed, 171. 
form of the corpuscles of, in the 

camelidae, 253. 
size of the globules of, see Measure- 
ments. 
Putrefaction, pus not much prone to, 165. 
effect of on the red corpuscles of the 

blood, 225, 226. 
the blood -corpuscles supposed to be 
more prone to, than the rest of the 
blood, 227. 
Putridity said not to occur in the blood 
before its coagulation, 12, 69. 

Quatrefages, De, on the colourless 
blood of the amphioxus, 273. 

QuEKBTT, Mr. John, possesses an en- 
graving of Hewson, xix. 
on the contents of the red corpuscles 

of the blood, 223. 
on particles detached from the blood- 
discs, 225. 

QuBSNAT on the bufify coat of the blood, 
xxvii, xxxi. 



QuESNAY, {continued.) 

on the excess of the matter of the 
buify coat in the blood in inflam- 
mation, and the formation of that 
matter at the expense of the red 
corpuscles, xxxi, xxxii, xli, 2 ; from 
the action of the arteries, xxxi. 

on the parts of the blood, xxxi. 

on the effects of whipping the blood, 
xxxi. 

on the coagulation of the blood, xxxi, 
xxxix, xl. 

his hypothesis that the bufly coat of 
the blood is formed by a trans- 
formation of the red corpuscles, xli. 

on the effect of vascular action on 
the blood, 44. 

on white or chylous blood or serum, 85. 

Rabbit, red corpuscles in the thoracic 

duct of, 277. 
Raspail, M., on the contents of the red 

corpuscles of the blood, 223. 
Recapitulation of the chief facts on the 

properties of the blood, 71. 
Receptaculum chyli, comparatively less in 
man than in some lower animals, 
135. 
in the turtle, 148, 155. 
in the haddock, 153, 155. 
Rectum int«stinum, villous coat of, 188. 
Red corpuscles and serum of blood, spe- 

cific gravity of a mixture of, 73. 
Rees, Dr., referred to on the power of 
endosmose and exosmose of the 
blood-corpuscles, 215. 
description by of the colourless part 
of the red corpuscle of human 
blood, 223. 
Remedies for hemorrhage, 57. 
Renal glands, reference to observations on 

the office of, 255. 
Rennet, effects of on serum, 80. 
Reptiles, villi of intestines of, 189, 192. 
form and size of the red corpuscles 

of the blood of, 218-19, 242. 
pale corpuscles of the blood of, 243, 

253, 254. 
ophidian, shape of the red corpuscles 

of the blood of, 312. 
sizes of the corpuscles of the blood 
and lymph of, see Measurements. 
Respiration, brightening of the blood 
by, 71. See Blood, 
use of fat in, 88. See Fat. 
on the source of the carbon exhaled 

in, 235. 
service of the thymus in, 280. 
Rest, effect of on the coagulation of the 
blood, XXXV, 16, 21, 22, 25, 72. 
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RxTzius, on the absence of the spleen 
firom the myxine, 273. 
on the colourless blood of the am- 
phioxus, 273. 
Rheumatic tumours, gelatinous fluid said 

to be found in, 198. 
Rigidity, after death, from hanging, suf- 
focation, drowning, lightning, and 
hunting, 20-1, 69. See Muscles. 
Robertson, Mr., his case of white 

serum, 83. 
RoDKNTS, on the size of the red cor- 
puscles of the blood of, 218. 
RoDiKR, referred to, 2. 
Rolls or piles of the red corpuscles of the 

blood, xlvi, 221, 228. 
Ross, Mr. 6., on conversion of oily mat- 
ter into a protein-compound, 88. 
Royal Society, IIkwson elected a fellow 
of, xvi. 
rule of as to disputes brought before, 

xxiii. 
award of the Copley medal by, to 
Hewson, xxiii-iv, 91. 
RuDBECK, on the lymphatic system, 119, 

120. 
RuoBECK and Bartholin, discovery of 

the lymphatic system by, 245. 
Rudolph I, on filaria frozen and revived 

by thawing, 19. 
Ruminants, on the size of the red cor- 
puscles of the blood of, 218. 
in the blood of the smaller species, 
the red corpuscles smaller than 
the lymph-corpuscles, 254. 
Rush, Dr., on white or chylous blood 

or serum, 85. See Serum. 

RusTON, Dr., on Hewson's paper on 

emphysema, 94. See Emphysema. 

RuYscH, Fred., on the fibrous matter of 

the blood-clot, xxviii. 

his pseudo-membrane from blood, 

xxviii, XXX. 
cited on the valves of the lymphatic 
system, 120, 126; on the glomeruli 
of the kidney, 190 : on the pencilli 
of arteries, 191 ; on the size of the 
lymphatic glands at different ages, 
246. 

Saint Thomas's and Guy's Hospitals, Hew- 
son a pupil at, XV. 
Sai88Y,M., on the fluid state of the blood 

during hybernation, 52. 
Saline medicines, their effect on the blood 
in inflammation, 41. See Salts, 
efficacy of, in inflammation, 231. 
action of, on lymph-corpuscles and 

pale cells, 254. 
mixed with blood-discs in water to 
show the nucleus, 232. 



Salmon, the curd of, perhaps converted 

into oily matter, 86. 
Salts, Senac on their effect on the coa- 
gulation of the blood, xxxiii. 
effects of, in preventing the coagu- 
lation of the blood, xxxviii. 
employed by Hewson and Miiller 
to keep the fibrin liquid, and se- 
parate it from the red corpuscles, 
xU, xliii. 
eflfects of, on the size of the red cor- 

puscles, 9. 
effects of, on the colour and coag^a- 
tion of the blood, 8, 9, 11-13, 71. 
effects of, in preventing the clumping 
of the red corpuscles in inflam- 
mation, 71. See Buffy Coat, 
solutions of, not adapted to measure 
the specific gravity of fibrin nor of 
the corpuscles of the blood, 74. 
solutions of scarcely act on the bufty 

coat of the blood, 81. 
effect of, on the red corpuscles of 
the blood, Ixvi, 9, 220, 223, 229- 
32, 274-5, 288. 
strong and weak solutions of, effects 
of, on the shape and size of the 
blood-discs, 229-32, 288. 
keep the corpuscles apart, 229, 231. 
Sauvages, confounded coagulable lymph 

with serum, xxx. 
ScHENCKius, referred to on white serum, 

83. 
Scherer, on fibrin of arterial and venous 

blood, 81. 
Schr(eder Van der Kolk, on the heat 
most favorable to coagulation of 
blood, 4. 
on buffy blood, 34. 
on the effect of serum on the coagu- 
lation of blood, 44. 
ScHULTz, on the relation of lymph-cor- 
puscles to the red corpuscles of the 
blood, xlvii. 
on the effects of some substances on 
the red corpuscles of the blood, 9. 
on the effect of salt on the colour of 

splenic blood, 269. 
on the blood of the splenic vein, 269. 
on the use of the spleen, 273. 
on red corpuscles in the chyle, 277. 
Schwann, M., his cell-nucleus, andllEW- 
son's central particle, xlviii, 254. 
formation of the fibrils of fibrin op- 
posed to his theory, 14. 
ScHWENKEjOn the effects of different tem- 
peratures on coagulation, 3. 
thought the red corpuscles sink or 

rise in the blood-clot, 7. 
on effects of salts on the blood, 11. 
on the buffy coat of the blood, 30. 

23 



354 



GENERAL INDEX. 



ScuDAMORK, SirC.,on theeffect of warmth 
on the coagulatiou of blood, 4. 

on the effect of agitation on coagu- 
lation of the blood, 16. 

on the effect of electricity on the co- 
agulation of the blood, 20. 

on effects of cold on coagulation, 18. 
Seal, the chyle of, supposed to be absorbed 
by veins, 179. 

the lacteal system of, 179-80. 

size of the blood-discs of, 218. 
Secretion of fluid into serous sacs, Hew- 
son's theory of noticed, xxxix. 

pus described as a, 162, 164-5. 

of lymph into cavities for their lubri- 
cation, 166-7. 

agency of cells in, 170, 179. 
Sbnac, Jean, observed that the fluidity of 
the blood is not caused by its heat, 
xxxiii. 

on the coagulation of the blood, xxxii- 
iv, xxxix-xl. 

on the bufly coat of the blood, xxxii. 

on the effect of whipping the blood, 
xxxii-iv. 

on the effect of salts on the coagula- 
tiou of the blood, xxxiii. 

on the effects of air on the state of 
the corpuscles and on the colour of 
the blood, 7. 

supposed that agitation prevents the 
coagulation of the blood, 15. 

on effects of cold on coagulation, 18. 

his case of blood which did not co- 
agulate, 68. 

referred to on the serosity, 79. 

on white or chylous blood or serum, 85. 

on the depressions on the surfaces of 
the red corpuscles of the blood, 216. 

on the brightness and darkness of the 
central spot of the blood-corpuscle, 
216. 

on the shape of the blood-corpuscles, 
211. 

considered the red corpuscle of the 
blood as solid, 220. 

disputed Leeuwenhoek's view of 
the compound nature of the red 
corpuscles of the blood, 226. 

considered the blood-corpuscles as very 
inflammable and putrescent, 227. 

on the pliancy of the blood- discs when 
circulating in a narrow channel, 
228-9. 

saw the pale corpuscles in the blood, 
282. 

cites Lebuwenhoek as to the solvent 
power of ammonia on the blood- 
discs, 230. 

stated that the splenic blood is bright 
red, 269. 



Separationof blood promoted by warmth,3, 
4. See Heat, Blood, Coagulation. 

of serum and crassamentom, 2, 4 ; 
heat most favorable to, 71. 
Serosity, a term used for serum, xxix, xxx, 
xxxiii. 

the part of the serum incoagulable 
by heat, xxxiv, 39, 79. 
Serous membranes, crusts of coagulated 
lymph on, 162,164 ; without ulcera- 
tion, 162. See Pus, and Ulceration. 

hypothetical account of pores in, 194. 
Serous sacs, fluid of, LovnsR on its coagu- 
lation by heat, xxvi. 

secretion of fluid into, notice of 
Hbwson's theory of, xxxix. 

fluid of, supposed to be mere water, 
157 ; properties of, 158-61. 

how the lymph is secreted into them, 
166. 

absorption of water injected into, 171. 

fluid of, compared with that of the 
lymphatics, 185. See Fluid. 

nature of the fluid of, in dropsies, 
196-8. 
Serum of the blood, coagulation of, by 
heat, XXV- vi ; by spirit of wine and 
by sublimate, xxvi. 

supposed to form polypi in the heart, 
xxvi. 

called serosity, xxvii, xxix, xxx, xxxiii. 

confounded with lymph by Vbrouc, 
xxvii; by Jurin, Moroan, and 

NORTHCOTB, xxix. 

said by Lister to jelly on standing, 

xxix. 
supposed to be changed into the buffy 

coat, xxx. 
speciflc gravity of, xxxv, 78. 
discovery of the incoagulable part of, 

or serosity, xliv, 79. 
separation of, from blood-clot, 1-4. 
proportion of, in different cases, 1. 
speciflc gravity of, diminished in the 

blood last flowing, 2. 
coagulation of, promoted by Glauber's 

salt, 5-6, 28. 
coagulates at a lower heat when the 

albumen is in excess, 6. 
and coagulable lymph have been con- 
founded, xxvii, xxix, xxx, 6, 30. 
salts of, said to be the cause of the 

bright colour of arterial blood, 8. 
mixtures of, with other serum, coagu- 

lating spontaneously, 21, 31, 158, 

196, 235. 
heat required to coagulate it, 27-8,78; 

differs in different animals, 28. 
effects of water, salts, and acids on 

its coagulating point, 28. 
not made turbid by many acids, 31. 
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Sernm, (ctmtinued,) 

in the huffy coat of the hlood, 32, 41. 

red corpuscles sink slower in, than 
in blood, 37. 

consistency and specific gravity of, in 
huffy blood, 38. 

consistency and specific gravity of the 
serum separating at different times 
from the same clot, 38-9. 

of lower specific gpiiivity than coagu- 
lated lymph, 40. 

paces of sinking in it of the corpuscles 
ofbuffy blood, 41. 

effect of, on the coagulation of the 
blood, 44. 

and crassamenturo, heat most fa- 
vorable to the separation of, 71. 

and fibrin, coagulation of, 78-9. 
' how differing from coagulable lymph, 
6, 30, 78-80. 

properties of, 78-9. 

inspissation of, by evaporation, 79-80. 

its coagulable matter termed muci- 
lage, 78-80, 232. 

effect of rennet on, 80. 

when diluted, requires more heat to 
coagulate it, 28, 80. 

and milk, effects of boiling and of 
rennet on, compared, 80-1. 

white, or milk-like, account of, 78, 82 
microscopic examination of, 82 
instances of, from authors, 83 
cases of, in geese, 84, 89; the 
white matter fatty, 85; found 
on the surface of arterial and ve- 
nous blood, 85 ; owing to chyle, 
85, 87 ; another kind of white se- 
rum in disease, 85-6, 1 73 ; specific 
gravity of, 38, 86 ; supposed to be 
owing to the absorption of fatty 
matter from its cells, 86 ; supposed 
to be caused by absorption of oil, 
86-9. 

of horse's blood, causes a clumping 
among the red corpuscles of an- 
other animal, 215. 

used to dilute the blood in examining 
the red corpuscles, 215, 219. 

its effect, when begiiming to putrefy, 
on the red corpuscles of the blood, 
225. 

preserves the flatness of the blood- 
discs by its salts, 229. 

green in a caterpillar, 234. 

mixtures of varieties of, fibrin formed 
in, 235. See Fibrin, and Coagula- 
tion of Serum. 
Serum of serous sacs, see Fluid, and Serous 

Sacs. 
Sharks, blood-corpuscles of, 234. 



Sharpey, Dr., on Dr. Gordon's account 
of serum and fibrin of the blood, 
xliii. 
Sheep, coagulation of the blood of, 24. 

coagulation of blood flowing from 
slaughtered, 46-7, 57. 

struggles of one dying, seemed to 
alter the blood, 7*6. 

villi of intestines of, 187. 
Sheldon, Mr., a lecturer on anatomy at 
Windmill-street, xvi. 

his commendation of Hewson's in- 
quiries on the lymphatic system of 
oviparous vertebrata, xxiv. 

on the contraction of lymphatic ves- 
sels, 126. 

on the beginning of the lacteals in 
the villi, 181. 
Shrimp, blood-corpuscles of the, 234. 
Skates, blood-corpuscles of, 234. 
SiDDALL, Mr., on the coagulation of the 

splenic blood, 269. 
Simmons, Dr. Samuel Foart, his life 
of Dr. Hunter referred to, xiii. 

as to the claim of priority between 
FoRDYCE and Hewson on the 
formation of the huffy coat, xxxviii. 
Simon, Dr., on the transformation of the 
red corpuscles into fibrin, xxviii, 
xxxi, 2. 

on the relation of lymph-corpuscles 
to the red corpuscles of the blood, 
xlvii. 

on increase of fibrin and decrease of 
red corpuscles in blood during in- 
flammation, 2. 

on the effects of salts on coagulation 
of the blood, 13. 

on the blood of the horse, 40. 

on the source of carbon exhaled from 
the lungs, 235. 

on the ofl[ice of the red corpuscles of 
the blood, 235-6. 

on the blood of the portal vein, 269. 

on red corpuscles in the thoracic 
duct of the rabbit and horse, 277. 

on the absence of pale corpuscles 
from the blood of the spleen, 283. 
Simon, Mr., considers the globules of the 
thymus fluid as nuclei, 254. 

referred to on the structure of the 
thymus, 257 ; and on its develop- 
ment, 263. 

on the use of the thymus, 280. 
SiMSON, Dr., on the production of the 
huffy coat of the blood by a liga- 
ture on the limb, 65, 67. 
Sinking of the red corpuscles produces the 
bufly coat of the blood, 57. See 
Corpuscles, and Buflfy Coat. 
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Size, or inflammatory crust, formation of, 

30, see Buffy Coat. 
Skin, villi or papills of, 193. 
Sloth, large size of the red corpuscles 

of its blood, 218. See Corpuscles. 
Slough, the term applied by Dr. Hunter 

to coagulated lymph on inflamed 

serous membranes, xxxvii. 
Slow-worm, blood-discs of a narrower 

ellipse than those of its congeners, 

312. See Corpuscles. 

Smith, Dr. Huoh, attended on physic 

by Hewson, XV. 
his knowledge of the three parts of 

the blood, xxxvi. 
Smith, Dr. Andrew, on the coagulation 

of the blood of hunted antelopes, 

21. 
Smith, Dr. James Carmichael, 88. 
Snake, its blood-discs differ in shape from 

those of the slow-worm, 312. 
Snowy owl, its blood-discs a narrower 

ellipse than those of its congeners, 

313. Sec Corpuscles) red, of the 
blood. 

Softening of fibrin, 24. 
Sonnerat, on fishes in hot springs, 27. 
Specific gravity of the serum of blood, 
XXXV, 2, 78. See Serum. 

of the crassamcntum, xxxv. 

of the buffy coat of the blood, xxxv, 
73-4. 

of the red corpuscles, xxxv, 73-4. 

of the fluid of a hydrocele, 73. 

of different parts of the blood, 73-4. 

of some parts incorrectly inferred 
by immersion in saline solutions, 
73-4. 

of serum of buffy blood, 38. 
Spioelius, referred to on the spleen, 

265, 267. 
Spirit of wine, Boyle noticed that it co- 
agulates senim, xxvi. 
Spirit, nitro-acrial, Mayow's, 7, 11. 
Spleen, Hewson's lecture on the use of 
the, xvii. 

first publication of Hewson's views 
as to the use of, xxiv. 

lymphatic vessels of, and their con- 
tents and use of, notice of Hew- 
son's observations on, xlvii. 

lymphatic glands, and thymus, 121, 
127. 

and pancreas, lymphatics of, 133. 

kidneys, and liver, lymphatics of, 
133-4. 

on its situation and structure, 264-8. 

speculations on its use, 264, 284. 

sometimes several spleens, 265. 

on the size and weight of the, 265-6. 



Spleen, (eontimted.) 

colour of, 266-7. 

softness of, when putrefied, 267. 

cells of, 267-8, 270. 

properties of the blood of, 269, 283, 
289. 

lymphatic vessels of, 269-71 ; fluid 
of these lymphatics, 271-2, 276, 
289 ; red particles in it, xlvii, 272. 

ofiSce of, 273, 275. 

cases in which it was cut out with- 
out any ill effect, 275. 

several spleens in a sturgeon, 273. 

its concern in the fonnation of the 
red corpuscles of the blood, 275. 

envelopes of the red corpoades of 
the blood supposed to be formed 
by, 282.6, 289. 

absent in some of the loweit fishes, 
273, 283. 

pale corpuscles in the blood of, 283. 

its lymphatics considered as its ex- 
cretory ducts, 281, 283, 289. 

nuclei in the red corpuscles of the 
blood of, in a goose, 283. 

red and pale corpuscles of the blood 
of, compared with those firom the 
heart, 283. 

arguments as to its use from the ex- 
tirpation of, 284-5, 289-90. 

red colour of the lymph of, 276, 
289. 

considered as an appendage to the 
lymphatic vessels, 289-90. 
Splenic lymph, red corpuscles in, xlvii. 
Splenic blood, clots in, 69. See Spleen. 
Spot, central, of the red blood-corpuscles, 

216. See Corpuscles, red. 
Springs, hot, fishes living in, 27. 
Sproegel on the effects of air on the 

coagulation of the blood, 19. 
Stagnation darkens the blood, 66. 
Stanley musk-deer, its minute red blood- 
corpuscles, 219. See Musk Deer. 
Stark, Dr., 297, 301. 

on the nutritious qualities of fat, 87- 
88. 

notice of him and his works, 87-88. 

on Hewson's paper on emphysema, 
94. 
Stevens, Dr., on the colour of the blood, 

8,9. 
Stevenson, Miss, Hewson*s first ac- 
quaintance and marriage with, xiv. 

her marriage to Hewson, xiv, xvi, 

XX. 

notice of her.xx. 

Margaret, Mrs. Hewson's mother, 

XX. 

Stoker, Dr., on buffy blood, 34. 



^ GENERAL INDEX. 357 B 


t StomBch, state of the blood and iini**clea 


THAOiLiLAtf , {c<mimu€d.) ^^M 


^^_^ i n an noimal killed by a hlu w un , 2 1 > 


on the effects of cold and of freezing; ^H 


^^k lyniplmtics of, 133-4 ; «uppo«tnl to 


oneoagnhtion of blood, Itj, 19. ^H 


^^H enti in Hi Yeuxf,j 134. 
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Thymus gland, {continued,) 

its concern in the formation of the 
blood-corpuscles, 275. 

reason for its large size in early life, 
279. 

considered as an appendage to the 
lymphatic system, 279-80, 289. 

the membrane lining its cells, 280-1. 

its lymphatic vessels carry a fluid 
like that in the gland, and are 
considered as its excretory ducts, 
xlvi-vii, 260-1, 281; importance 
of examining then* contents in in- 
quiries as to its office, 259, 281. 

microscopical examination of the fluid 
of its lymphatic vessels, 259. 

corpuscles in the fluid of its lymph- 
atic vessels, 259. 

on the question of the passage of 
corpuscles into its lymphatics, 
280-1. 

fluid of, differs only from that of the 
lymphatic glands in containing 
more corpuscles, 281. 

concern of in nutrition, 281. 

fluid in the cells of similar to that in 
its lymphatic vessels, 260. 

diminished in diseased, ill-fed, and 
over- worked animals, 261-2. 

increases in size after birth 4n healthy 
animals, but diminishes in ill- 
nourished ones, 246, 261-2. 

its size and weight at diflferent pe- 
riods of life and in different sexes, 
261-3. 

on its situation and structure, 255-8, 
260-1. 

compared in structure and office to a 
lymphatic gland, 279. 

experiments to And out its excretory 
ducts, 258-9. 

lymph-corpuscles formed in, 286. 
Thyroid gland, lymphatics of, 140, 143. 
TiCKELL, Mrs., aunt to Mrs. Hbwson, xx. 
TiBDEMAVN, noticed the difference be- 
tween blood-corpuscles and the 
globules of the tissues, xliii. 

on the passage by veins of the chyle 
in the seal, 179. 

on the coagulation of the blood of the 
splenic vein, 269. 

on the use of the spleen, 273. 
Tongue, papilla of, 193. 
Torpid animals, coagulation of the blood 

in, 52. 
ToRRB, Father della, see Oella Torre. 
ToYNBBE, Mr., on nourishment of tissues 

without blood-vessels, 179. 
Traill, Dr. on the serum of huffy blood, 38. 

on white serum, 85, 86. 



Transudation, lymph in the serous sacs 
supposed to be a, 166. 
of the blood through the vessels, 1 66-7. 
of the bile, 166-7, 169,173. 
supposed not to take place through 

membranes during life, 168-9. 
through firesh and stale membranes 
compared, 169, 173. 
Tubercle, seat of in consumption of the 

lungs, 138. 
TuLPius, referred to on white serum, 83. 
Tumours, blood remaining long fluid in, 70. 
Turbot, villi of the intestines of, 189. 
Turner, Dr., on the colour of arterial 

blood, 8. 
Turtle, description of the lymphatic system 
in, 147. 
villi of the intestines of, 189. 
lymphatic glands wanting in, 250. 
description of the lacteals in, 250. 
formation of the lymph-corpuscles in 
the lymphatics of, 278. 
TuRTON, T., signs Hewson's certificate 
for the Royal Society, xvL 

Ulceration, pus observed independently of, 
by Dr. Hunter, xxxvii. See Pus. 
pus formed without, 162, 164. 
agency of cells in, 179. 
independently of vessels, 179. 
Urea, conjectured to be aproduct of changes 

in the blood-corpuscles, 236. 
Uric acid, conjectiured to be a product of 
changes in the blood-corpuscles, 
236. 
Uterus, moles or false conceptions in, 25. 
lymphatic vessels of, eiUarged during 
pregnancy, 131. 

Vacuum, effects of a, on the coagulation 

of the blood, 20. See Coagulation. 
Valentin, Professor, on molecules form- 
ing the envelope of the red cor- 
puscle of the blood, 225. 
Valves of the lymphatics, Ruysch on, 120. 
of the lymphatic system, 126. 
of the lymphatic vessels, imperfect or 

absent in fish, 155. 
use of those of the lymphatics, 195. 
Van der Kolk, see Schrobder. 
Van Swieten, on the coagulation of the 

blood, xxix. 
Vasa lymphatica, 123. See Lymphatic 

Vessels. 
Vascular action, Quesnay*s veiw of the 
effect of in the formation of the 
buffy part of the blood, xxxi. 
its effect on the blood, 44-6, 48. 
effect of on the coagulation of the 
blood, 53-5,65,68. See Coagulation. 
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Vascular action, (continued.) 

connexion of with the buffy coat of the 

blood, 55-7, 61,65. Se€BuflfyCk)at. 

its effect onthepropertiesof the blood, 

72, 74, 75. 
when strong, said to thin the lymph 
and retard its coagulation, 76. 
Veins of living animals, coagulation of 
blood in, at different heats, 4, 
26, 51. See Coagulation, 
coagulation of blood confined in, in 

the body, 16, 21-3. 
whether they do the office of absorp- 
tion, 171-2. See Absorption, 
supposed formerly to absorb both 

chyle and lymph, 172. 
obstruction of by coagulated blood, 

connected with oedema, 174-5. 
arguments for absorption by, 177. 
instances of absorption without them, 

179. 
on absorption by, 180. 
lymphatics supposed to be veins, 186. 
question of absorption by, 199. 
Veins, mesenteric, see Mesenteric Veins. 
Vena cava, dropsy produced by a liga- 
ture on, 174. Sec Dropsy, 
ports, on the blood of the, 269. 
Venous and arterial blood, colour of, 
7, 8, 10. Sec Blood, 
blood, sometimes scarlet, 10, 71. 
Venereal bubo, glands in which it is 
seated, 129. See Lymphatic Glands, 
poison, sometimes enters the consti- 
tution without causing a bubo, 203. 
sore, excision of recommended, 203. 
Vera Cruz, Hewson's eldest son died 

at, xxi. 
Verduc, John Babtist, on the coagula- 
tion of the blood, xxvii. 
called the serum serosity, xxviL 
used the term mucilage for the self- 
coagulating part of the blood, 232. 
Vbrheyen, Philip, on the coagulation 

of the blood, xxix. 
Vbrschuir, Dr., on imtability in the 

coats of the blood-vessels, 124. 
Vertebrata, discovery of the paleness of 
the blood in young embryos of, 
xliv-v, 222. See Blood, 
have red blood-corpuscles, 211 ; ex- 
cept the amphioxus, 234. 
corpuscles of the lymph of, 212. 
paleness in the blood of very young 
embryos of, 222 ; and abundance of 
pale corpuscles in, 222. 
oviparous, sec Oviparous Vertebrata. 
sizes of the corpuscles of blood, 
lymph, chyle, and pus in, see Mea- 
surements. 



Vesicle of the red corpuscle of the blood, 

nucleus within the, how seen like 

a pea in a bladder, 274. 
effect of water on, and neutral salts 

on, 274-5. 
adhesion between the vesicle and 

nucleus, 275. 
red, of the blood-corpuscle, see 

Envelope ; and Corpuscles, red, of 

blood. 
Vessels, lymphatic, see Lymphatic Vessels. 
Villi of the intestines of the cod-fish, 155. 
supposed open orifices of the lacteals 

in, 181, 189, 193, 194. 
loops or closed ends of lacteals in, 

181. 
ampullulae in the intestinal villi, 181, 

187,189-91. 
intestinal, on the structure of, 187- 

92 ; transitions in the form of, 187- 
intestinal, in the turbot and turtle, 

189. 
intestinal, in birds, 189, 192 
Hewson's preparations of, 189. 
of the oesophagus, 188. 
of the true skin, 193. 
Viper, embryo, blood-corpuscles of, larger 

and n>under than those of the 

mother, 233. See Reptiles, and 

Corpuscles. 
Viscidity of the blood increased by cold, 

50-2, see Cold ; and by faintness, 

57, see Coagulation of the Blood, 
of the red corpuscles of the blood, 

221. See Corpuscles. 
Viverras, size of the red corpuscles of the 

blood of, 218. See Corpuscles. 

Wagner, Professor, states the belief on 

the Continent that the coagulation 

of the blood is produced by the 

red corpuscles, xliii. 
on the relation of lymph-corpuscles 

to the red corpuscles of the blood, 

xlvii. 
on the shape of the intestinal villi at 

different periods of life, 187. 
on the blood-corpuscles of amphibia, 

219. 
referred to on the blood-corpuscles 

of fishes, 234. 
on the blood-discs as glandular cells, 

235. 
on the formation of the red cor- 
puscles of the blood from the pale 

ones, 254. 
Warmth, effects of on coagulation, 51. 

See Heat, and Coagulation. 
Water, effect of on the red corpuscles of 

the blood, xlvi, 9,215,220-4,274, 

288. See Corpuscles. 
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Water, (continued,) 

added to a fluid mixture of blood 

and salts or other matters, makes 

it coagulate, 6, 12. See Coagulation. 

effect of on the coagulation of the 

blood, 44. 
absorption of when injected into the 
serous sacs and beneath the skin, 
171. 
affects the blood-discs of the same 

animal differently, 232-3. 
nucleus of the blood-disc of ovi- 
parous vertebrata not soluble in, 
253. 
action of on lymph-globules, 254. 
Watson, Dr., on the council which 
awarded the Copley medal to 
Hewson, xxiii. 
referred to on white serum, 83. 
Watson, Mr., xiii. 

Weak animals, coagulation of the blood 
hastened in, 161. See Coagula- 
tion, 
coagulation of lymph retarded in, 

161. See Lymph, 
modification of the fluid of the serous 
sacs in, 197. See Fluid. 
Weakness disposes the blood to coagu- 
late, 75-7. See Coagulation. 
Weasels, size of the red blood-corpuscles 

of, 218. See Corpuscles. 
Wells, Dr., on the colour of the blood, 9. 
West, Mr., President of the Royal So- 
ciety, on its conduct in disputes 
before, jpciii. 
his address on giving the Copley 
medal to Hewson, xxiii. 



Whale, size of the red corpuscles of the 

blood of the, 218. See Corpuscles. 
Whipping, on the separation of fibrin from 

the blood by, xxviii, xxx-ii. See 

Fibrin, and Coagulation. 
White serum composed of fatty matter, 85. 
found on the surface of arterial and 

venous blood, 85. See Serum. 
Whiting and cod, lymphatic system of, 

154. 
WiLLiAMS,Dr. C. J. B.,on buffy blood,41. 

on the colour of the blood, 9. 
Willis, Dr., on the crassamentum and 

serum, xxvi. 
Wilson, Mr., on the three parts of the 

blood, xlii. 
Windmill street, eminent lecturers on ana- 
tomy there, xvi. 
Womb, lymphatic vessels of enlarged 

during pregnancy, 131. 
Wound of the lymphatics, and nature of 

the fluid flowing finom, 198. 
treatment of, 199. 
Wound of the lungs, 291. 

experiments concerning, 295. 

not always existing when air escapes 

from the chest, 229. 
Wurtz on preparing a soluble albumen, 

31. 
Wynpresse, Dr., hia Latin edition of 

Hewson's works referred to, xiii. 

Tarrell, Mr., the colourless blood of his 

amphioxus, 234, 273. 
Young, Dr., observed that water does 

not dissolve the red corpuscles of 

the blood, 215. 



THE END. 
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